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Pours Iron on Second Floor 


Molds Are Made and All the Iron Required Is Melted, Poured and Shaken 
Out on the Upper Floor—-Castings Are Cleaned and 
Shipped on the Lower Floor 


BY E. C. BOEHRINGER 


ENTILATION so balanced the 2-story layout and construction of require a structure twice as long. The 
that in summer ,the men on the foundry that stamps it as unique. effect is that of folding underneath 
the floors are freshened by The Tri-Cities plant is 120 feet wide the main foundry floor the length 


draughts 6 to 8 degrees below the 395 feet long. On the second floor are normally required for the operations 
torrid temperature outside and in winter the molding floors, the furnace and that follow the shakeout. The result 


at 20 below zero not a wisp of steam the _ shakeout equipment. Through is a compact plant, distinct economy 
rises, sunlight that is filtered as it hatchways in the floor the castings ar in the first cost of construction and 
floods in and hence casts no shadows, lowered to the first floor to be cleaned the saving of many feet of handling 
a tionoral haulage system that elimin- annealed, finished and shipped. Were on each casting. 

ates all trucking on the main foundry the Tri-Cities plant laid out in the Automobile, agricultural implement 





floor—these features in themselves are orthodox, straight-line fashion it would and railroad castings in about equal 
sufficient to attract tavor- —. Proportions comprise the 
abl attention to the . output of the Tri-Cities 

u.dry of the Tri-Cities foundry Che plant, de 
Malleable Castings Co. at signed and built by George 


Fast Moline, Ill., but it is S. Mills loledo, 
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FIG. 1—CASTINGS ARE SHAKEN OUT AND HANDLED IN TRUCKS AMPLE LIGHT AND VENTILATION ARI AFFORDED 
FIG. 2 ABOVI THE ENTIRE FOUNDRY IS 395 FEETLONG AND EXTENDS ALONGSIDI THE RAILROAD 
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FIG. 3—-DETAIL OF THE AIR FUR- 
NACE SHOWING TAP HOLE AND 
SKIMMING FIG. 4—LEFT 
SLAG SKIMMED THE METAL 
FALLS DIRECTLY THROUGH TO 
THE BELOW 
im ag ~ 
r + 
| ‘ - 
) 
j m 
FIG 5—BELOW—PLAN VIEW OF 
THE SECOND FLOOR SHOWING 
THE POSITION OF FURNACE FIG. 
6—RIGHT—CORE ROOM AND FIN- 
ISHING DEPARTMENTS ARE ON 
THE GROUND FLOOR 
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Moline 


pany was controlled by the Willys- 


the Plow when that com 





Overland interests, was taken over by 


the present owners on June 15, 1923 
ind the nirst heat was taken oft o1 
Aug 29 1923 Phe root the vel 
era desigi ind constru 
’ ~ TV] 
R m U - 
‘ 
at ‘ — > 
vwe 
Ae 


mute witnesses to lavish expendi- 
ture prompted by the flush days of 
the war period. Originally laid out 
for a gray iron foundry, only 6 test 
heats were poured, and _ the cupola 
was supplanted by a malleable furnace 

The monorail haulage system is so 
interwoven in the operations of the 
foundry that it forms the natural ap- 
proach to an understanding of the 
layout. It operates on 10-inch I-beams 
supported by the roof columns and 
encircles the entire main foundry floor 

As cores are removed from the ovens 
on the first floor they are loaded upon 
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FIG. 7—THE 5-DECK CORE CARRIAGE LOADED WITH CORES IS TAKEN ON AN ELEVATOR FROM THE FIRST TO THE 
SECOND FLOOR FIG. 8—AFTER THE CASTINGS ARE SHAKEN OUT THEY ARE LOADED IN CANS AND LOWERED 
THROUGH AN OPENING IN THE SECOND FLOOR TO THE GROUND FLOOR WHERE THEY ARE PACKED AND 


ANNEALED 


5-deck carriage which is elevated to room below. Sprue is loaded into 1l- Chicago, Kock Island & Pacific, 
ad K 


the second floor and then switched ton charging boxes at the side of the Chicago, Milwaukee & St. Paul and 
over to the monorail tracks where the furnace. Switches are provided so Chicago, Burlington & Quincy ,rail- 
cores are delivered to the molders’ that empty and loaded ladles or barrels roads nearby delivers material at the 
benches. Sand from the storage piles do not dispute the right-of-way. Labor- easterly end. Unloading is somewhat 


at the west end of the second floor is ers make the round trip from the simplifed by reason of the first floor 


hauled to the molding floors in steel shakeout to the hatchway and back being about 6 feet below grade. Scrap 
rrels, 18 inches diameter by 30 inches’ in 1 minute. On an average 50 seconds pig iron, core sand, coal and coke 
t are hauled by barrows and_ trucks 


? 


ep. Molten metal is conveyed on this are required to lower a_ barrel o 
norail in 1000 pound bull ladles 400 to 500 pounds of castings to the into the building and weighed. An 
r the castings have been shaken first floor. One man is able to handle’ elevator conveys the charges for the 
they are loaded into steel barrels, all the castings from one heat from furnace to the ond floor where 
to a hatchway at the west end the hatchway they are trucked 120 feet to the fur- 
second floor and lowered by The building extends from east to nace. Core sand and oil are wheeled 


gravity winch through the 28-inch west and in this direction the work into the core room which occupies 


rture in the floor to the cleaning flows. A siding from the tracks of the the northeast corner of the first floor 

















THE CORE ROOM OCCUPIES ONE CORNER OF THE GROUND FLOOR—NOTE THE ELEVATOR AT 
ASTINGS ARE PACKED ANNEALED AND THEN RETURNED TO THI PACKING ROOM BEFORI 
DUMPED AND LOADED FOR LEANING 
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FIG \ COMPLETELY EQUIPPED 
PROVIDED IN A WING CONNE( 


MAIN 


The coremakers deliver their finished 
work on racks in front of a_ battery 


of 12 ovens fired with coke These 





Iting equipment. 
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sent no outstanding features Steel 
bands replace jackets on molds. All 
the molds are poured on the floor 
Six inches of clay on a concrete bas 
form the molding floor, while the gang 
ways are of brick. 

The placing of the coal-fired furnace, 
on the second floor makes tor great 
economy im the handling of slag and 
ashes. Through a chute in the con 
crete floor the slag drops from the 
skimming door directly into trucks on 
the first floor below, and is wheeled 
out without further handling Phe 
comfort to the furnace man in not 
having to work over a mound of hot 


11 
| 


slag is no. smal factor Similarly 
ashes .from the firebox drop directly 
to trucks under the chute 

The furnace, which was built by the 
Tri-Cities company itself, is 50 feet 
x 10 feet outside the plates. The in 
side width is 7 feet 8 inches and 
between bridge walls there is an un 
broken span of 27 feet. Thirty ton 
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iG MOLDING, MELTING AND POM 
ovens were made by Young Brothers 
Co., Detroit kach compartment is 


provided with a stack and an exhaust 


motor driven tan vhich draws the 


moisture out ot the oven In the 
early stages ot the baking process 
Each oven also 1s equipped with a 


pyrometer through which the’ tem 
perature is closely controlled. After the 
cores are baked the loaded carriages 
are taken to the second floor and 
conveyed to any point on the molding 
| 


floor where the cores may r 


quired. The core sand first 1s mix 
in a muller type mixer made by _ the 
National ngineering Co., Chicago 


and afterward passed through a gyra 
tory riddle made by the Great Western 
Manufacturi Co Leavenworth, 
Kansas 

Floors for %0 molders are equipped 
with power squeezer machines’ on 


the two outer bays and approximately 


half the center bay of the foundry. The 


other | ilt o the center bay is occupied 


present the Tri-Cities company is 1 








ON 


OR THE FURNACE IS NEAR ONE 1 


‘an be melted in an 8-inch bath. At 





WHEELS AND SAND BLAST EQI 
THE FIRST FLOOR 
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June 15, 1924 
ing about 36 tons daily in two heats. 
The charge is 60 per cent sprue and 
scrap, and the remainder is pig iron 
of suitable analysis. Top draft is em 
pressure. The 


ployed, at 3% ounces 


hand fired with’ eastern 


furnace is 
Kentucky coal 


nace there is a 


For charging the fur- 

hand-operated crane 
made by the Ingersoll-Rand Co., New 
York, 


and a compressed air 


equipped with dump buckets 
hoist 

The molten iron is distributed in 
1000-pound bull ladles via the mono- 
rail. After they are shaken out on the 
molding floor, the castings are collected 
in steel barrels, pushed to the hatch- 
floor. 


room, the 


way and lowered to the first 
Fmerging in the cleaning 
castings go through tumbling barrels 
manufactured by the W. W. Sly Mig. 
Co., Cleveland. Gates are chipped off, 
the necessary trimming is done, and 
the castings are packed in boxes to 
be hauled to the annealing ovens by 


trucks supplied by the American 
Foundry Equipment Co.. New York. 
Although only in operation since 


last Atgust the Tri-Cities company 
already has built up a reputation tor 
smooth and. scale-free castings. This 
is due in part to the skillful handling, 
the fact that the 
in silica sand in the annealing pots 


and the design of the form annealing 


castings are packed 


ovens, located mn a detached sheet 
iron structure just north of the main 
building. The unique feature of these 
annealing ovens is that the roofs are 
18 inches 
than at the front. It is claimed that 


higher at the firebox end 


this form of construction insures a 
more even distribution of heat. These 
of 35 to 40 
fired. The 
annealing pots are of a type made 
by the American Brake Shoe & 


ovens have a_ capacity 


tons each, and are coal 


Foundry Co. 

The cooling beds for the annealing 
pots are on the first floor just east 
of the After 
the castings are sand blasted, tumbled 
mills and two 


cleaning room cooling 


and ground in three 
sandblast barrels supplied by the W. 
W. Sly Manufacturing Co., Cleveland. 
All grinding wheels and tumbling mills 
are motor driven. All heavy castings 
turned out by the Tri-Cities company 


carry test lugs as a_ safeguard ot 
quality. The shipping room is on the 
first floor at the middle-south side 
of the building 

At the easterly end of the building 
is a third floor, 50 x &0 feet, which 
serves as a machine and pattern shop 
Light flows in from four sides. Here 
ill iron flasks are surface ground at 
the parting line and on the bottom 
The correct fit between copes and 
drags is insured by a round pin at 
one end and a slot at the other. Copes 
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drilled that the 


Between the 


and drags are so 
fiasks are interchangeable 
second and third floor is a_ small 
mezzanine, housing an air compressor 
made by the Ingersoll-Rand Co, New 
York, driven by) 


by the 


a 75 horsepower motor 


made General Electric Co 
As may be noted in the floor plan, 
the first floor is slightly below grade 
and has an average amount of window 
north and _ south 


space. Along the 


sides of the second floor are three 


tiers of ribbed wire glass. On_ the 


M-type roof are four similar tiers 
Thus, on the north and south sides 
are seven tiers of continuous sash and 
Each 


tier is Operated by an individual motor 


on the east and west ends two 


The end windows are stationary. It 
is claimed the window area is such 
that the air can be completely changed 
every 6 minutes. Heating in winter 1s 
provided by wall radiators. Bubbling 
iountains supply cooled drinking water 
locker 


and shower rooms for both men and 


On the first floor are large 


women employes. The trusses of the 
steel and cement-tile rooi do not rest 
upon columns but upon girders which 


transfer the load to the columns 


Although the daily output of castings 


averages between 800 and 850 pounds 


per man a 9-hour shift, contemplated 


improvements will make for further 


efficiency. Bins are to be placed under 
the railroad siding at the east end ot 


crane runway 


the building, and a 
built over the bins at the level of 


the second floor. Then by dropping 


down with a long hoist, pig iron, 


coal, coke and more 


scrap can be 


swiftly and economically brought up 


A new crane is to be installed tor 


charging the furnace. The annealing 
building is to be connected with the 
main building by a sheet iron cover- 
ing. At present, following the shake- 
out, castings are pushed on the mono- 
rail to the hatchway for lowering to 
the cleaning room. Ultimately the 
cleaning room will be placed directly 
floors and the 


under the molding 


castings will be lowered through the 
} 


floor only a few feet distant from the 


shakeout. 

H. C. Smith, 
Danville Malleable Iron Co., is presi 
dent of the Tri-Cities company. Other 
. 


formerly with the 


officers are: Vice president, 


Mangan, formerly with the National 


Malleable & Steel Castings Co.; secre- 


tary. E. M. Richardsen, also formerly 
with the National company; and trea- 
surer, G. E. Huntoon, formerly with 


the Moline Plow Co. 

ofice of the Moltrup 
Falls, Pa., has 
Devonshire 


The Soston 
Products Co., 
been changed from 201 


Beaver 


street to 80 Boylston street 
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Discuss Handling and 
Metal Problems 


At the spring meeting of the American 


Society of Mechanical Engineers, held 


at Cleveland Mav 26-29. ix the paper 
“Fundamental Economies of Materials 
Handling,” M l Begem ASSIS t 
protessor ot mechanical engineering, 


University of Michigan, describes the 
economies that may be effected by the 
installations of suitable material han 
dling equipment as follows: Production 
is increased, greater speed is obtained in 
the movement of the product throygh 
the plant, labor expense is reduced and 
floor space economized, overhead ex 


pense decreased, the management is re 


1 
| 


lieved of many details, t 


he quality OT the 
product improved and the cost of finance 
ing a business is decreased 

Foundrymen will be interested in the 
papers presented at a joint meeting of 
the American Society of Mechanical En- 
gineers and the American Society for 
Testing Materials in conjunction with 


the A. S. M. E 


symposium presented included a paper 


Spring meeting. <A 


on Industrial Application of Metals at 
Various Temperatures, by L. W. Spring 
Crane 


chief chemist and metallurgist. 


Co., Chicago, Ill. This paper discussed 
the use of metals under high steam pres 
sures and temperatures up to 750 de 
grees Fahr., also their use in the con 
struction of stills, piping and valves for 
petroleum oil cracking where the pres 
sures may reach 1000 degrees Faht 

A paper prepared 
French and W. A 


bureau of 


jointly by H. J 
[ nited States 
Washington, re- 


corded the results of mechanical tests. 


lucker, 


standards, 


special high temperature properties and 
tests and the trend of development of 
heat resisting alloys 

The final paper by Clair Upthegrove, 
assistant professor of mechanical engi- 
neering and A. E. White, professor of 
mechanical engineering, both of the Uni 
includes data on 


versity of Michigan, 


copper, copper-tin, phosphor, mangan 
ese. and aluminum bronzes, brasses. cop- 
per-nickel and copper-tin-zinc-lead  al- 
loys; gun, delta, monel, Davis, and beat 
ing metals, nickel and nickel chrome: 


aluminum and its alloys 


Transfer Ownership 


The Worthington Pump & Machinery 
Corp., New York, has closed its power 
and mining works at Cudahy, Wis. All 
lines of products except the mining, 
crushing, cement and creosoting machin- 
transterred to other 


Allis-Chalmers Mig. Co., 


Milwaukee, has taken over the records. 


ery have been 
plants rhe 
drawings, patterns, pertaining to the 
three lines mentioned and will continue 
their manufacture at the West Allis 
plant 





Refining 


Chapter I (Continued) 


Operating Costs May Be 
Governed by Size of 
Unit Selected 


LECTRIC furnaces are made com 


merciclly in sizes of from % ton 

to 6 tons to be used for foundry 
work exclusively. Of the different 
sizes two find greater favor than any 
others These range from % to 1 ton, 
and from 3 to 4 tons Each size may 
be overloaded, but these are rated ca 


pacities usually favored 


Naturally, the 


is interested in 


prospective purchase 


knowing which Size 


will best meet his needs It has been 
¢ 


a con foundry to 


loc 1k 


and buy 


mon experiens tor a 


ahead to contemplated expansion 
a furnace too large for imme- 
this 


Con- 


diate requirements. Consequently 


later stands idle part of the time. 
versely, the opposite has been true in 
has oc- 


strik 


large indus 


cases when unseen expansion 


curred due to such conditions as 
ing oil in adjacent territory, 
trial expansion, etc., where the demand 
for castings rapidly increased. 

It would appear upon snap _ judg- 
ment. that the advantage would lie with 
the their 
ability to handle a larger tonnage over 
When all of the points 
are considered, it appears that this ad- 
little, if fact 


the writer’s opinion that the shop em 


larger size furnaces, due to 


a given period. 


vantage is any. In it 1s 
ploving the smaller size furnace has a 
distinct advantage in the great majority 
of cases provided careful management 
governs 

In the careful calculation of this prob 
many variable 


that it 


lem so points are en 


countered becomes difhcult to 


say positively that a l-ton will prove su 
perior to a 3-ton furnace By small fur 
maces are meant those from to l-ton 
rated capacity, while large furnaces are 
understood to embrace those trom } 
5 tons ea sizes larger than this bet 
found infrequently in foundries 
Two ma features should be con 
ered WW ling upon the size « 
furnace neces \ hese are max 
} izes t sting to b 1 | al ! 
ti ige to be } lled over a given time 
li cc pany 1s Vat n ltactu 
whe cast ove } . ‘ 
frequently are required, the larger fur 
nace will be mandatory Similarly t 
the company has an assured tonnag 


lent to operate the large furnact 


to capacityv it 18 Out of the question to 


think of a 


many 


sized unit 


smal] 


companies are not in such a for- 


tunate position, but are dependent upon 
I 


a general line of jobbing castings for 


However, 





their income. Some are more fortunate 
in that a part of their output is used 
in manufacturing within their own 
Size and Economy 
HAT points should be con- 
sidercd in choosing the right 


Does 


favor the 


size electric furnace economy 


rangmgq 


per 


in operation unit 


from 4 to 5 tons capacity 











charge or the smaller type? These 
and other questions which serve to 
determine the choice in sclecting a 
proper melting medium are weighed 
by the author in the accompanying 
article which ts the second of a 
series on electric furnaces, their op 
eration and maintenance. The pre- 
eding installment, which was pr 
ented in the June 1 tissu mpared 
the electric furnace with other melting 
mediums adapted to handling steel and 
metals and gave attention to 
( tors of st, qualit f metal 
ana her prime characterts ¢ Thre 
next ion which will appear in an 
early 1 takes up the tx main 
lassifications, ba and acid lined 
furnace 
p s ir ( latte there o ques 
ti ut tl the s1 ller ut vill prove 
n su Ch idvantaves « the 
sn ] tvpe 1 na may be s nn irized 
is ‘ low ~ 
It I h easier to ol the 
tonnage necessary for the econon 
cal oper ito! oO! i small lurnact 








than it is tor a larger installation 

I; has been found in actual prac 
tice that of the work handled in a 
3-ton furnace shop, from 80 to 90 
per cent could be cast from a small 
furnace. 

On classes of 
the small 


large for 
competi- 


work 
furnace added 


too 


tion is offered by the large open 
hearth shop, always eager to bid 
on tonnage work. 


The power demand is much 
smaller on the small unit, and dur 
ing slack times when the furnace 
IS not in steady operation this means 

a Saving in fixed charges of from 

$500 to $1000 per month, depending 

upon the power schedule 

Naturally the primary outlay will be 
much smaller on the 1-ton furnace. Fur 
ther, the building will not need so much 
to the fact that 
poured at short 


floor space due smaller 


heats are ntervals. The 


building, and crane runways can be 


built much lighter. The auxiliary equip 


ment such as ladles, sand mixers, mold 
and core ovens, annealing furnaces, and 
miscellaneous cleaning equipment art 
much smaller The number of flasks 


much smaller, due to the 
Many other 


suggested indirectly 


needed 1S 
greater turnover 
might be 
of the smal] unit 
calc 


ther tlations it may be 


the cost of the items 


roportion to the size of me 


\ iim item in ans ele 
rou \ s to be ible ( t 
ly, to conserve the heat left in the fur 
nace trom the previous melt [he st 
unit is favored on this count. Heats « 


1000 pounds can be made at a time and 
thus it becomes easy to keep the fur 
nace in operation by working differ 
ent classes of metal Common steel 
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castings may be made as the main prod- 
uct, and orders for small lots of special 


metal such as chrome, nickel, or man- 


ganese steel castings may be taken with 


profit. Under these conditions of oper- 


ation, the cost of conversion becomes 


low, and with a fair power charge, gray 


and white iron cast! may be made 


nes 


cheaper than in the cupola. Operating 
in this manner the furnace is kept busy 
and cheap operating figures, with their 


attendant profit naturally follow. 





Superintendence seems at first glance 


to offer a problem. How is the shop with 


able to attract, and hold 
the 


a small tonnage 
the 
erating a 3-ton furnace, a superintendent 
at say $5000 a year, a melter at $3000, 


shop 1D 


high priced man? In [ 


a foundry foreman at $3000 and a clean- 
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and as everything will be always at his 
finger tips he will function with the least 
amount of lost 
the superintendent 
looks 


ducing? 


motion. In some shops 


walks 
Why not 


around § and 


wise put him to pro 


Comparative Production Costs 


Now the 


comes crucial test in com 
paring furnace sizes. How much will 
the cost of finished castings from the 
two units vary Several factors must 


be studied to determine the yrroper rat- 
I I 


ing on this basis 


Fixep CHARGES 
Assume conservative hgures for out- 
put Using acid operation the 3-ton 


unit will pour from three to four heats 


in 8 hours; and from seven to eight in 


ix 


401 
ton shop is $50,000 and that for the three 
ton one amounts t $150,000, we b 
tain figures on fixed charges of $7000 
and $21,000 These figures cover all 
points of depreciation, amortization, re 
palt etc., figured on the same basis tor 
both installations 

SUPERINTENDENCI 
his, as shown before, will amount to 
$7100 for the small unit, and $14,000 












FIG. 4—-A FURNACE INSTALLED ON FLOOR LEVEL AND TAPPED INTO A PIT—NOTE THE EASY ACCESSIBILITY OF SUP 
PLIES AND OTHER FURNACE NECESSITIES 
ng room foreman at $3000 will be nec- 16 hours. The small unit will pour five for the larger type of melting furnace 
essary. Naturally, in the small shop it to six heats in 8 hours; and from II Cost or METAL IN THE LADLE 
s impossible to have such an array of to 13 in 16 hours. Assuming the large The following figures are taken from 
talent. Therefore, the solution is to ob- heats to be 4 tons each, and the small actual operating sheets 
tain for superintendent a first class metal ones 1 ton, the following figures are ob- Kilowatt Hours Per Ton 
nan who can handle the executive prob- tained Heat 
cms, who can break in his’ furnace 4 tol 3to4 Number Small furnace Large furnace 
rews, and who can oversee both the ton unit ton unit Ist 750 700 
olding and cleaning Such a man is - —_—— — 2d 700 600 
vorth $5000 or more. He will need the 8 hour operation 5 tons 12 tons 3d 600 530 
ssistance of a first class molder who 16 hour operation 11 tons 28 tons 4th 550 
in be elevated to the position of a sub- raking the conservative figure of 8 Sth 550 
foreman at about $175 per month, or hour operation the yearly tonnage for - 
$2100 a year. Under these conditions the small furnace will approximate 1500 Average 630 610 


the size of the superintendent’s duties 
will be just sufficient for him to handle 


the work with the highest efficiency, 








tons, while that for the 3 to 4-ton unit 
will be 3600 tons. 
Assume that the total cost for the one 


While the smaller furnace has the ad- 
vantage of a more continuous operation, 


with its attendant 


Saving in power, the 


462 


larger unit has the advantage of a higher 


thermal efficiency, and thus the average 
power consumption favors the 3-ton fur- 
nace. However, another point must be 


considered, namely, the demand charge. 


The demand will be 500 kilowatts for the 
1500 kilowatts for the 


large size. The power companies usually 


small furnace ,and 


make a fixed charge of so much per 
KWH of demand This can be shown 
in the following table: 
] ton st 

Average kilowatt-hour 

per ton ere ' 630 616 
Monthly consumption 78750 18300 

it 1 cent per kilowatt-hour $787.50 $1830.0 
Maximum demand ‘ 1500 

at 1 cent per kilowatt-hour $500.00 $1500.00 
Total power cost . $128 > $3330.00 
Power cost per tor $10.30 $10.10 


LABOR Costs 


On the small furnace two men will be 
ample to take care of all melting, charg- 
ladles On 


greater 


ing, and the larger unit 


where amounts of scrap are 


needed a greater amount of help will be 
required The following table gives the 


comparative labor costs 


Small Large 
irnace furnace 
] meiter it cents Ss 6 S 6.1" 
helper at cents 4.04 4.0 
idlemar at ent 4.00 
chargers it cent 1.8 
s«  cranem it ¢ 
ent 120 
$10.00 $3 ¢ 
Per ton $ 2.00 > 
Oruer ItreMs oF Cost 
Under this heading are placed retrac 
tories, patching materials, clectrodes, al 
lovs. ore, tools, water, etc While the 
cost per unit to line the larger furnace 
will be smaller, the efficiency will not 
be so great, and it is reasonable to as 
sume that the miscellaneous items will 
average the same for both size installa 
tions Che following comparison there- 
fore mav be made 
Small Unit 
( Lea Ponnag 
Cost } 
} ( s $4 
Suy nte t $71 1.73 
Power 
urna Labo 
I ( Tor $21.7 
Large Unit 
( irl l ! t 
Fixed i t i > 
Superinter 
Powe 
I 
lot ( | 
Unde this final test of actual cost, it 
s show that the small furnace com 
pares favorably with one of larger ca 
pacitv However, before making any 
detision it will be best to tabulate as 
many different points as possible on the 
two units that tacts pertaining to the 
pr oble m may ha ample con side ! ation 
These are given the following sum 
mary and trom a ret exam ation of 
these the writer has drawn his conclu 
sion that the electric furnace of from 
to 1 ton capacity is a commercial suc 


cess, and, furthermore, except under un- 


usual conditions it is preferable to the 
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larger sizes for general jobbing work 


especially where the installation is a 


venture into the steel casting business 
The points which favor the smaller fur 
nace follow 

Abilit meet competition 

Adaptability 

supe Visi 

Prin y costs 

Cost of meta 

Qualit of metal 

hase { handling 

Retur in clean castings 

Money tied up in supplies 

Possibilities for profit 


In many installations the electric fur 


1ace is placed at one end of the shop, 


provision being made in most cases for 


a second unit should it become 





RNACE 


new 


neces- 
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. either on a platform or at the floor level 
A furnace situated on the floor level is 
preferable for many reasons All sup 

plies such as sand, coke, alloys, scrap, 


etc., may be brought conveniently to the 
point of use in trucks or wheelbarrows 


The 


examine 


melter can look over the pouring, 


the ladles, etc The only dis- 
advantage of this setup is the fact that 
a deep pit is required which in certain 


localities may allow a seepage of water, 


- but if periodic attention is paid to empty- 


ing the pit or to permanent drainage, 
difficulties. The 


lurnace 


this offers no great 


two methods of placing the 





FIG A ON A PLATFORM—NOTE THE HEAV\ AND COSTLY os 
CRETI CONSTRUCTION REOQUIRED—IN ADDITION rH CRANI MUS 
BE USED TO BRING EVERYTHING NEEDED FROM THE FLOOR UI 
rO THI MELTING PLATFORM 
sar\ Placing the furnace such a po ire shown in Figs. 4 and 5 
sition gives a clear molding floor, and The fur: hess j — | 
il ITnNac¢ ly ad ed upon the 
. ] e 
yrrovides a space tor all iten such as ‘ 
| “ next step ill be the onsideration 
es, et nus the meiter as l 
f the product be made s tends 
accessories directly under his e where . let ; 
: oOo determine the make ot ] ice to 
1 Cal eep close touch, the] es con , 
hs ; ; ‘ pu chase ind controls t nethod o 
Y nae the stec Kers § S10 
, ’ sii operation, whether acid o1 basi W hile 
Such a location permits straight li , 
I ught line many turnace nakers claim that r 
t the scrap being broug In trom A , ' 
A; ! : equipment will WOTK is vel ( i¢ 
the vard behind the furnace, and passed a: Wace’ ‘ 
: as on Masic operation and vice vers 
down the floor as molten met with a ole — +] 
his 1s not strictly true Certai 1 
nimum of handling Som urnaces 
I l me rnace naces a ntended fo ipid acid 
arranged ina side bav so that thev ee ; ae : a 
(101 ind in practice prove 00 is 
are tapped into the main molding bay Se eal Cos 
Oo! I sIOV ( ecessa\’ry 
1} is sSatistactory t sm furnaces 
. . I al Irnace voot iSi¢ Stee Again lturnaces d 
wher lectr S » har b 
he the electrode ( be dled by signe for asi onditions ‘ i 
hand, but necessitates the use of some too slow for the rapid me ce 
\ 1) t i a} | i’ t > 
sort swing “ f 1 ig 
rt rf swi g crane when hanging sary under heavy acid steel produc 
roots. For furnaces of 2 tons and over, tion. Therefore the next article will 
it 1S vastly preterable to locate the melt vive data on the examination ot prod 
ing equipment under a traveling crane uct which will determine whether acid 
he furnace itself may be placed or basic operation is to be used 

















Discusses Permanent Molds- 


After Sketching the History, Five Different Permanent Mold Processes 
Are Described Followed by a Discussion of the Principles In- 
volved Illustrated by Typical Molds 


BY ROBERT J. ANDERSON AND M. EDWARD BOYD 


NTEREST always has been dis- 
played in attempts to devise and 
employ molds, permanent or sem.- 


permanent in character for the produc- 


castings. Always a desire has 


the 
method to 


tion of 
foundryman 
the 


existed on part of the 


to devise a eliminate ne- 
cessity of destroying the mold after it has 
served its purpose in the production of a 
single casting. 

The principles involved in the produc- 
molds of 


tion of castings in 


various kinds have been known and prac- 


permanent 


ticed since 3000 B. C. The permanent 
mold process antedates the sand cast- 
ing process by thousands of years as 


evidenced by the stone and bronze molds 


employed by the ancients for casting 
weapons, ornaments and tools. John 
son covered this subject in an interest- 
ing and comprehensive manner several 
years ago. 


Theories based on available evidence 


indicate that the first molds employed 
by man were open on one side, formed 
of clay and burned hard. These molds 

Annual exchange paper of the American 
Foundrymen’s ussociation presented at the 
Newcastle meeting of the Institute of British 
Foundrymen, June 1 The joint authors, Rob 
ert J. Anderson and M. Edward Boyd, are 
respectively metallurgist and former assistant 


| 
United bureau of 


Pittsburgh 


metallurgist at the states 


mines experiment station, 


Johnson, Ff The Casting of Nonferrous 
Metals in Chill Molds, Proceedings British 
Foundrvmen’s association, Vol for 1916-1916, 
pages 140-176 

















OPEN STONE MOLD 
ING A CELT 


FIG FOR CASIT- 


and 


probably 


only lasted 


only were semipermanent 


for a few heats Few are 


in existence today. The open stone mold 























FIG. 2—HALF OF COMPOUND STONE 
MOLD USED FOR CASTING A 
rTANGED KNIFE 


dates from about the same period. Large 
numbers of these molds have been found 
now are 


This 


in the excavations of ruins and 


preserved in various museums. 
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type of mold was made by gouging a 


cavity in the face of a soft rock, sand 
The 


design usually is simple and is reflected 


stone, micaceous slate or soapstone. 


in the castings of the period, flat axes, 
celts and other castings of the same gen- 
eral character. Copper or bronze was 
poured into a mold of the approximate 
shape required and the casting afterward 
finished shape and 


was hammered to a 


sharpened on a stone. The mold shown 
for casting a 


County 


celt 


Antrim, 


used was 


Ballymena, 


in Fig. 1 
found near 
Ireland. 
Compound clay and 
molds followed the open clay and stone 


463 


compound stone 


molds. These compound molds were 
formed in halves and some of the speci 
mens exhibit truly remarkavie skill and 
ingenuity on the part of the makers 
The mold cavity and gates were cut 
in the two halves of the mold and to a 
remarkable extent the early mold is sim 


in principle and design of 


to the 


ilar operation 


permanent mold of today 


Half a stone mold found near Bally 
money, County Antrim, Ireland, and 
used tor casting a tanged knife is shown 
in Fig. 2. [he mold cavity was cut 
in close grained sandstone Half a sim 
ilar mold for casting a dagger blade 
is shown in Fig, 3 Over a presum 


ably long period of time the compound 


stone mold was developed to a_ high 
degree of perfection and was employed 
lor casting daggers, sword blades, spear 
heads, other weapons and miscellaneous 
tools. Fig. 4 shows half a compound 
stone mold found on the island of Cret 
This mold was cut in a block of soap 
stone. Stone, terra cotta and some kind 


ot wax molds were used by the ancient 


Fig. 5 shows a gold 
hgure ornamented with filigree 


in Colombia 


Peruvians and 
work cast 
from a wax 
rhe 


work is an integral part of the 


probably pat- 


tern in a built-up mold. filigree 


casting 
and is not soldered in place 


Bronze molds followed the stone molds 


and marked another advance in the pro- 
gress of the art of casting. Bronze 
molds withstood the erosive action ofl 


liquid copper and bronze better than the 
clay and 
found in 


stone molds. They have been 


numbers in northern 
France and in England. A 


used for 


large 


bronze mold 


casting gouges and found 


near Plenee shown 


mold 


Jugon, Brittany, is 
This 


halves 


in Fig, 6. was a_ cored 


and the 
was 
hole 
to hold the core in place. 
half 


when assembled a 
the 


half 


were 


bronze pin inserted through 


transverse shown in the left 


One copper mold used for cast 

















HALF OF COMPOUND STONE 
MOLD USED FOR CASTING A 
DAGGER BLADE 


FIG 
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FIG. 4—HALF OF OPEN STONE MOLD 
FROM rHI ISLAND Of} CRETE 
ing a spear head is shown to the lett 
in Fig. 7 and the casting itself is shown 
to the right he mold was obtained 
at Si-Anfu, China, and apparently dates 


from the third or second century B. ¢ 

The 
the 
weapons 
methods of 
development of the sand 


discovery of iron and steel and 


employment of these materials tor 


and implements demanded new 


founding and resulted in the 
mold This 


mold with minor modifications is used 


up to the present for the production ot 


the great majority of castings 


Early in the 19th century foundrymen 
again began to turn their attention 
toward the subject of permanent molds 
and intermittently it has been a_ live 
subject ever since. The problem of 
casting iron and_= steel in permanent 





WITH FILIGREE 
COLOMBIA 


5—GOLD FIGURE 
WORK FROM 


FIG 
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molds presents greater difficulties than 


where the same process 1s attempted 
with nonferrqus alloys. The permanent 
mold has attracted considerable atten- 
tion in recent years in connection with 
entrifugal casting methods with both 
iron and steel, but the permanent mold 
process in general application has not 
yet been adopted extensively on account 
f the inherent mechanical and metal- 


lurgical features involved. Even with 


nonterr commercial pro 


luction has limited to some extent 


t small castings of simple shape 


iron mold as it is known 
first 
but 


The cast 


today made its appear- 


the 


and use 1 


about 150 years ago, crea- 


tion of permanent mold casting as an 
industry is a 
Ad- 
made 
(1) 


ac- 


important and _ separate 


comparatively recent achievement. 


vantages claimed for over those 


in sand molds the castings include: 


Permanent mold castings are more 


curate and uniform in size and weight, 


(2) machining either may be greatly 


reduced or (3) 


mold 


eliminated entirely, per- 


manent castings present a better 
surface appearance, are more homogene- 
mechanical 


mold 


have better 


the 


and 
(4) 


is continuous, production costs are low- 


ous 


prop- 


erties, permanent process 


increased, (5) 
skilled 


parts 


er and production is 


] 


unskilled labor replaces molders, 


(6) in certain instances impos 


sible of reproduction in sand may be 


made in permanent molds 


Machining cost is an important factor 


in modern metal manufacturing meth- 


ods and any process which promises a 


this item is 
Almost 
limitation of 


reduction in worthy of 


consideration. with- 


isonable 


any casting 


in re size and 


cast ina mold 


the 


may be permanent 


coring 


Except for removal of and 


I 


gates 
no surface 
the 


with 


fins, the casting requires 


after it is taken from 


dressing 


mold [The automobile industry 


its insatiable requirement for large num- 


1 medium weight 


bers of small an cast- 


ings offers a fertile field for the develop- 


ment of the permanent mold 

About 1902 FE. A. Custer began ex 
perimenting with permanent molds at the 
Tacony Iron Co., Philadelphia, * * °° * ° 
and a process was developed for cast- 
ing soil pipe, sashweights and_= small 


Anonymous The Szekely Process of Cast- 
ng Metal Molds Engineering, Vol. 85, 1908, 
pages 16-1 
{ Custer, 1 4. Casting Pipes Permanent 
Molds Ir 1 Vol. 8 1908, pages1227-1234 
Custer, |} A. The Permanent Mold and Its 
Effect on Cast Iron, TA Foundry, \ 45, 1909, 
s 121-124 
( Custer } A Permanent Molds for the 
Iron Foundr' imerican M hinist, Vol. 32 1909, 
pag 148-1 
Oberg. | The ¢ ter Proc of Casting 
n Permanent Molds, Machinery, \ 17, 1911, 
page 729-732 
8. Custer, F. A The Efficiency of the Per 
manent Mold, The Foundry, Vol. 38, 1911, pages 
19-2] 
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HALVES Of BRONZE 
ASTING GOUGES 


FIG é &rwo 

MOLD FOR (¢ 
pipe fittings In 
unted on a revolving 


that 


pipe molds were m 


table and rotated at a speed pres- 


ladle 


raze 


ented each mold in front of the 


at 7-minute intervals. The avy 


production was at the rate of 240 cast- 


ings per hour. To avoid the chill- 
ing effect of the iron mold the castings 
were removed from the molds the in- 
stant they solidified. Radiators, brake- 
shoes, cylinder blocks and other cast 
iron parts have been produced by the 
permanent mold process in recent years 
The Holley Carburetor Co.,’ Detroit, 


has developed a method for casting iron 


in a type of permanent mold that 
differs slightly from others. 

The mold is made of ordinary gray 
iron but in use the interior surface is 
coated with a thin layer of clay and 
sodium silicate or other suitable binder 


and this lining is covered with a thin 


coating of amorphous carbon. 


In the nonferrous field the _ per- 


nianent mold process is used extensively 


for casting brass, bronze, aluminum 


bronze and light aluminum alloys 


it may be applied to the production of 


any of the commercial alloys 


To avoid confusion incident to the 


manner in which terms loosely are 


ap- 
1; ~d t} > n | - ; } 
pile in the toundry it may De of in- 
terest at this stage to point out that 


five different commercial pr 


volve the use of metal molds. These are 


Die slush 


casting, casting, Gothias cast- 
ing, centrifugal casting and permanent 
mold casting This paper primarily is 
intended as a discussion of permanent 
molds and therefore, the first four 
processes indicated will be touched upon 


briefly and merely for the purpose of dis 


tinguishing them from the fifth method 


9 Moldenke, R 4 New Long Life Mold 
Development, paper presented before the Cleveland 


American 


convention of the Foundrymen’s asso 
ciation, May, 19 

| 

| 

| 

| 

oa * 
FIG. 7—ABOVE—HALF COPPER MOLD 
FROM CHINA—BELOW—SPEAR CASI 


rPTHEREFROM 
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FIG. 8&—PLAN OF SZEKELY 
A die casting may be defined as a 
finished or practically finished casting 
made by forcing liquid metal under pres- 
sure, into a metallic mold. Die cast- 
ings sometimes are confused with ar- 
ticles formed by pressing hot or cold 
metal parts between a pair of dies. 

Die casting essentially is a quant.ty 
production process and usually is nut 
applicable to jobs in which less than 
1000 castings are required. The heavy 
expense involved in the preparation of 
the dies must be distributed over the 
product. On a commercial basis it is 
apparent that the ultimate cost of any 
die casting must be less than the cost 
of a sand casting plus the added cost 
of machining. The die casting process 


employed commercially for tin-rich, 


zinc-rich, lead-rich and aluminum-rich 
all 7 e . . . 
alloys. Alloys of higher melting points, 
brasses and 


but the 


bronzes, may be die cast 
effect of alloys 
on ordinary steel dies is detrimental to 
a point that precludes 


erosive these 


their use com- 


PERMANENT 


MOLD CLOSED FIG. 9 
work usually are made of chrome-vana- 
dium steel. 

Small interchangable parts which must 
be well finished and accurate in dimen- 
sions are particularly well adapted to 
production by the die casting process. 
For detailed description of the process 
attention is directed to a great num- 
ber of articles that have appeared in the 
technical press during 
Pack,” ™ ™ Carman” and Harriman.” 


recent years by 


10. Pack, C Die Castings and Their Appli 

cation to the War Program, Transactions Ameri- 
can Institute Mining Engineers, Vol. 60, 1919, 
pages 577-586. 
11. Pack, C The Relation of Die Casting 
to Foundry Practice, Transactions American 
Foundrymen’s association, Vol. 29, 1921, pages 
40-493 


12. Pack, C Developments in Die Casting Prac 
tice, Machinery, Vol. 29, No, 4, 1922, pages 
291-293 





13. Carman, A. ¢ Equipment for Making 
Die Castings, Machinery, Vol. 29, No. 4, 1922, 
pages 261-263; Dies for Die Casting, Vol. 29, 
No 5, 1923, pages 369-370 Vol 29, No 6, 
pages 430-432; Metals Used for Die Casting, Vol 
29, No. 7, pages 516-518. 

14. Harriman, J. W. Die Casting Processes 
and) Equipment, American Machinist, Vol. 58, 


END VIEW OF THE SAME MOLD 


Also to a small book published by the 
Industrial Press.” 

A slush casting may be defined as a 
practically finished casting made by fill- 
ing a metallic mold with a liquid alloy 
and then after the metal in contact 
with the mold has frozen sufficiently to 
form a shell of the desired thickness, 
the mold is inverted and the remainder 
of the metal is poured out and returned 
to the melting pot. Molds employed for 


this process usually are made from 


brass or bronze and the castings are 
poured from a zinc-rich or other alloy 
with a low melting point. The process 
and details of operation and construc- 
tion of the molds have been described by 
Rigg and Morse.” 


A Gothias 
partly 


casting is a finished or 


finished casting made by first 


pouring a measured quantity of a suit- 


15. Anonymous. Die Casting, The Industrial 
Press, New York, 1921. 

16. Rigg, C. and Morse, H. C Effects of 
Common Impurities in Spelter on Slush Castings, 
Transactions American Institute of Metals, Vol 












































mercially. Dies for aluminum alloy 1923, pages 137-141. 9, 1915, pages 26-36. 
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FIG. 10—FRONT ELEVATION OF THE MOLD AS SEEN FROMTHE LEFT OF FIG. 9. 


IN OPEN POSITION 


FIG. 11—PLAN OF PERMANENT MOLD 
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be 


are 
bIG PERMANENT 
ASSEMBLI 


an l the 


alloy into a metallic mold 


1 
avuie 


forcing a top part of the mold contain- 


ing any mecessary cores into the metal, 


hereby giving internal shape t the 


casting [The method is analogous to 


that employed in the glass pressing in 
dustry [The method is employed for 
making thin walled castings of fairly 
open shape, but is not applicable to 
complicated box castings with many 
cores In England the method finds 


extensive application in the production 


of simple crankcases, transmission cases 
cylinders and pistons for automotive con 
The Gothia 


United States. The 


struction. system ts littl 


known in the process 


is described in an anonymous article 


A centrifugal casting is a finished or 


semifinished casting made by pouring 
metal into a rotatable permanent mold 
The mold is whirled rapidly while the 


metal is in a molten condition and as 


a result the metal is thrown by centri 
wall thus 


The 


essentially of a 


fugal force against the mold 


assuming the desired shape. centri 


fugal machine consists 


revolving mi and a_ spout through 


which the molten metal is delivered 
Molds may be rotated vertically, hori 
zontally or on 1 incline Molds art 
made of cast ir alloy steel and cast 
iron lined with various compounds. They 


are operated warm, hot and water cooled 


The warm mold by which is meant the 


17 Anonymous Aluminum Chill and Die 
Castings Vetal Industry, (London), Vol 16 
pages 431-432 
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MOLD FOR MAKING DYNAMO STARTER CASTINGS IN 


POSI yN 


and requires neither a torch for prelimin- 


ary heating nor a cooling device later, 


represents the first development in this 


Water c 


the deLavaud 


process vled molds of which 


machine is typical are 


employed commercially for the produ 


tion of water pipe. A hot mold which 


facilitates casting thin sections and made 


of special high chromium steel recently 


} 


has been by 'Cammen 


T he ce! 


been applied successfully 


devel ip ~d 
method has 


to the produc- 


itrifugal casting 


, anf 


ee és 
-. S 


THE 





FIG SAME MOLD SHOWN IN 


PARTS 





FIG 
EXPOSED TO 
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tion of pipe, car wheels, proy 

sleeves, paper mill rolls, tubes and other 
parts in ferrous and nonferrous metals 
The process described by Cammen,” 
 # is comparatively old but it did 
not assume any marked importance until 


1914. 


What Mold 


Is a Permanent 


A permanent mold in its proper sense 
is a mold in which the metal enters and 
fills the mold by gravity. The only fea- 
ture in which it differs from the or- 
linary sand mold is in the character 
of its composition and in the fact that 
it may be used repeatedly. At times 


bjections have been advanced against 


mold on the ground 


last 


the term 
that the mold 


and occasionally needs repairs 


permanent 


does not indefinitely 
No piece 
f equipment actually is permanent, but 


when several hundred thousand castings 
are poured in a mold, it may be regarded 
for all practical purposes 


collapsil 


as permanent 
Where 
le 


are used in a permanent mold the molten 


le or other steel cores 


metal is poured into a previously heated 


and assembled mold. After ai definite 
period of time, usuall measured in 
seconds, the cores are removed, the 
mold is opened and the easting is re 
moved. The mold then is reassembled 
the cores are inserted in reverse rder 
tc their removal and the mold again is 
ready for the metal In many nstance 


sand cores are employed in connection 


with permanent molds. 


Permanent mold process like that of 


die casting is a quantity production prop- 


sition It is not considered practical 
with orders for less than 500 or 1000 

- Camme ] i} \ S ( 
( gull 1 \ ge ¢ 
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-astings. Considerable expense is in- 
urred in making the molds, although 
the cost usually does not approach that 
f dies for use in the die casting process. 
Sand casting, die casting and per- 
nanent mold casting are competitive 
rrocesses, while Gothias casting, slush 
asting and centrifugal casting methods 
ccupy rather isolated positions except 
n the production of special types of 
castings. In considering the various 
processes the producer of castings is 
interested in knowing the advantages and 
disadvantages of each, also their scope 
and application. 
Occupies a Distinct Field 
In a general way it may be stated =I 77 KS 
that the permanent mold process oc- = ‘ nae x 7 ST Wis title iten ds 
cupies a distinct field midway between } 4 1 
that of the sand cast and die cast b ; / - 
methods. For large lots of castings j < ; “TRY * 
adaptable to the process the permane:it SSS * 1 WY SY y 3 
mold method is preferable to the usual! -_ 
sand method. The castings may be = ’ ae 
made more cheaply, more rapidly and to 10 
closer size and weight tolerances. Other 
dvantages have been touched upon pre- 4c, DETAIL DRAWING FOR PERMANENT MOLD FOR CASTING SMALI 
viously. On aluminum alloys for large GEAR WHEEI 
castings and for complicated small cast- 
vs, the sand casting method appears in the sand foundry which could be Casting is more rapid than by sand cast- 
vield the best results. For small, made more profitably by die casting. ing but less than by die casting. Pro- 
ple castings and even fairly com Also some castings are made in _ per- duction speed depends on the size and 
ated small castings the die casting manent molds which fall in the same type of casting, the composition of the 
method is eminently satistactory. category. The contrary is true in other alloy, and the type of mold, that is 
Recent progress in the adoption of the instances and the correct method only whether it is automatic or hand oper 
rmanent mold indicates that the size may be determined by a careful con- ated. Speed of operation may be it 
1 complexity of the casting is limited sideration of every factor in connection creased on small simple castings by 
ly by the ingenuity of the mold de with the proposed casting. connecting several individual cavities 
, ner. Many castings now are made The rate of output by permanent mold with a single runner r Dy necting 
several cavities with each other as in a 
sand mold. The die casting process has 
the great advantage of speed and a 
' curacy and is much more economical 
than either sand or permanent molds 
tor certain castings. From an engineer 
ng construction viewpoint permanent 
n:old castings are superior to those made 
either by the sand or die casting proc 
ess. It is claimed they possess better 
physical properties, the metal is close 
grained and free from blowholes or por- 
osity. Practically any alloy or metal may 
be cast centrifugally but the process is 
limited in its application to certain types 
of castings. 
Permanent Mold Requirements 
} Successful production of permanent 
mold castings hinges on three definite 
features: A metallic mold capable of 
withstanding erosion from the liquid 
metal and the rapid changes in tem- 
perature; a suitable casting alloy; a 
design of mold and casting and a meth- 
: od of gating that will insure sound 
4 castings. Many important factors reg- 
;| | SECTION X X ulate the operation of permanent molds 
— — including the following: Temperature of 
T G 14—DETAIL DRAWING OF PERMANENT MOLD FOR MAKING PACKING the mold, pouring temperature of the 
PIECES FOR AIRPLANE STRUTS metal, speed of operation, order in 
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which core inserts are removed, $ize and 


location of gates, risers, feeders, vents, 

exc. 
Fundamental principles upon which all 
permanent molds are operated form the 
taken out by Sze- 


of the molds 


pate nt 
1907. 


subject of a 
kely Jan. 15, 

is shown in the ace 
tions, Figs. 8 to ll. A 


One 
ympanying illustra- 


plan of the 


closed mold in seven parts is shown in 
Fig. 8, an end view is shown in Fig. 9. 
Fig. 10 is a front elevation as seen 
from the left of Fig. 9 and Fig. 11 
is a plan showing the mold thrown 
open One of the castings produced 
in the mold is shown at C Fig. 11. The 
mold is made up of a base 1, movable 
sides 2 2, movable ends 3 3 and mov- 
able top plates 4 4. The sides slide 


on the base and are actuated by screws 


5 rotatable in nut bearings 6 on the base 


and controlled by the hand wheels 7. 
The ends are pushed back and forth 
in a similar manner. The top plates 
are hinged to the sides. When they 


are in place they are locked by the bolts 
and engaging 
the plates 4. 


one of the 


11 hinged to the ends 

slotted lugs 12 on one of 
An outlet 14 is 
top plates for a 


The mold shown in Figs. 8 to 11 in- 


shown in 


vent channel. 


clusive is for a rather irregular, intri 
cate and hollow pump section in cast 
ition or steel. The mold is opened 


shell has 


shape. 


immediately after the casting 


frozen sufficiently to retain its 


The surface of the mold is covered 
with a suitable wash and a sand core 
is employed to form the interior A 
collapsible steel core might be adapted 


for the purpose. 


Different Types of Molds 
Molds 


semi-automatic or automatic, 
tically 


may be entirely hand operated, 


where prac- 


every movement in opening and 


closing the mold is controlled by auto- 


mechanical devices 


hand but in 


matically operated 


Usually 
molds 


cores are set by 
pipe 
may be inserted and withdrawn mechan- 
ically.™ The 
must be larger than the proposed 
and the 
allowance provided 


designed for fittings they 


mold cavity necessarily 
cast- 
ing to provide for contraction 
exact contraction 
will depend on the metal or alloy 


poured. 


from 
which the castings are to be 
The 


together with the shape and size of the 
determine to some ex- 


shape of the casting and its size 
necessary 
tent the most 
nent mold t 


ores 
suitable form of 
employ. In a general man- 
stated that practically all 


perma 


ner it may be 


permanent mols may be divided into 
four groups. 

In the first 1 mold body proper is 
constructed of two halves or of sev 
eral sections mounted on a base. The 

°1 Anonymous A Sandless Iron Foundry, 


Iron Trade Review, Vol. 46, 1910, pages 304-315 





THE FOUNDRY 


halves may be hinged or one half may 
move straight forward and backward 
on suitable slides. A mold made up ot 


mounted on a base is 
where the mold is as 
The 


removed 


several sections 
Fig. 12 


for the 


shown in 


sembled ready metal same 


mold with the various sections 


for the ejection of the casting is shown 


ir Fig. 13. This particular mold is used 


i: a French foundry for casting dyna- 
mo-starter castings in an aluminum al- 
| yy. 

In the second type of mold the body 
proper in two halves, slides on a flat 
base. The two halves contain the entire 


mold cavity. The halves are actuated by 


suitable levers and when closed are held 
in alignment by dowel pins or by a 
clamp and lock. The halves may be 


hinged together or they may be mounted 
track. The hinged type is the 
more common The mold 
cavities may be cut partly in each half 
or all in half. With the 
smooth base surface is required. 


or a 
and gate 
one hinged 
type a 
Where a track is provided the mold may 
be operated on a rack or through a lead 
that of 


similar to a vise. 


An English Mold 


screw 


mold of the second 
This 


employed in an English plant during 


Details of a type 


are shown in Fig. 14. mold was 


the recent war for casting aluminum 


alloy packing pieces for airplane struts 


rhe 


1 1, doweled together and hinged around 


mold is made up of the two halves 


the base 3. The 
both 


the stud 7 fixed to 


mold 


halves of the 


occupies 
and the 
4 4 fill the planed slots as shown in the 

X X to the left of the 
The inserts are held by 
shown. blocks 2 2 


mold. 


cavity space in 


mold two inserts 
sectional view 
illustration 
screws not Runner 
ire screwed to the top of the 
The core 5 the slot in the 
ing It is lever 10 
and 


lorms cast 


riveted to which 


moves on fulcrum 9 raises and 


sition the 
The 
opening 


lowers the core. When in p 
core 5 is retained by the pin 11. 
handles 12 12 are for 
and Che 
shown in the upper corner right. 

Another mold of the second type™ is 
Fig. 15. This 


England for 


two 


closing the mold. casting is 


shown in detail in ma- 


chine also was used in 


casting small gear wheels in a_zinc- 


base alloy, but the same machine might 
be utilized on aluminum The 
mold is made up of two parts 1 1 fitted 


alloys. 


with handles and hinged to the stud 5, 
screwed to the base 3. The two runner 
blocks for the upper end of the wheel 

>» Guillot, L. Description de Quelques Co- 
quilles de Moulage Utilisees Pour l’Aluminum et 
Ses Alliages, Reveue de Metallurgique, Vol. 18, 


1921, pages 512-516 ind Bulletin de la So- 
cicte d’Encouragement pour I'Industrie Nationale, 
Vol. 133, pages 756-762 

23 (Anonymous Dies for Hand Poured Die 
Castings, Vetal Industry, (London), Vol. 19, 
1921, pages 41-44, 97-99, 196-131. 
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hub and are held in place by the pin 6 
The ring 4 is set in the base plate an 
teeth, The lower hub i 
formed in the base The fou 
and the core pin & 


forms the 
plate. 
single 


core pins 7 


slide up and down in parts 2 and 3 


In the third type of mold the body i 
vertical arn 
halt t 


two parts is mounted on a 


in manner that permits one 


swing to and fro. Molds of this typ 
have been developed by Custer i 
making soil pipe fittings (See f 
mer reference 21.) 
Molds in Batteries 

In the fourth type of mold one ha 
of the body is fixed on a suitable ba 
and the other half is opened and clos: 
mechanically. The mold may be oper- 


ated individually, but usually it is set up 


as a unit of a battery on a revolving 
teble where the pouring operator re 
mains stationary and the molds pass 


speed. This 

Moldenke’s 
paper describing the practice at the plant 
of the Holley Carburetor Co., Detroit, 
and read last year at the meeting of the 


turn at a_ predetermined 


arrangement is shown in 


American Foundrymen’s association in 
Cleveland. It THE 
Founpry, May 15, 1923 and also in the 


was published in 


Transections. A sand core is employe 


The molds open automatically at a det 


inite point past the pouring station, 


castings are ejected and the molds a 


automatically before tl 


ladle 


permanent 


closed 
arrive in front of the 

More elaborate 
two or 


again 


molds \ 


more partings and intricate « 


ing devices are required for large a 
complicated castings. Usually this t 
of mold is mounted on a heavy ba 
plate and rides on tracks. The movab 


sections are actuated by long screws 


g 
Two or more operators may be 1 
quired on large molds, but one man 


usually is able to operate a small m 
While 


plaster of 


made 


pass- 
place, These 


mention has not been 


Paris molds, a word in 
ing may not be out of 
molds are used to some extent for pro- 
brass which a_ fine 


ducing castings in 


4 


surface is of importance 
Castings 
quently are 
mold castings on account of the surface 


paramount 


poured in these molds _fre- 


referred to as permanent 
appearance, but the term is incorrect and 
should not be 
the materials 


applied. Composition of 
used for 
linings will be considered in the sec 
part of this paper be f 


lished in an early number. 


{ 


and mold 
} 


molds 
which will 


The Cleveland Stone C Clevela: 
which recently acquired the Sterlir 


Wheel Co., 


especially 


developed ‘ 


designed for alu 


Grinding has 


new wheel 


minum grinding, 

24. Gleason, FE. D 
Industry, New York, Vol. 19, 
393 


Permanent Molds, Mefa! 
1921, pages 39! 
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Welds Iron Pipe With Bronze 


Only Moderate Temperatures Are Required In Welding Cast Iron Pipe With 


Tobin Bronze 


High Corrosive Resistance Of These Two Metals 


Owing To Structural Formations Described 


O COMBAT loss ot gas om 
distribution mains and_= services 
gas engineers have been inter 
ted in a method ort process Of con 
ruction which would produce joints 
efficient and tight as the pipe 
Research on the bronze welding ot 
st-1ron pipe has ought new ideas 
bear on this. subjec Qf course 
ler joints Ww I e displaced € 
ely but the art < I aking welded 
its im cast-iron pi would be " 
eres help toward economy and bette 


gineering practice 


Among the earliest pipe lines con 


Sat 


ructed, cast iron pipe has a most 
factory history because some of the 
st cast-iron pipe ever laid under 
uund is still in service after more than 
0 years. In this country at the present 
me there are some 125,000 miles or 
ore of cast-iron pipe in use. Carrying 
juids such as water and oil, as well 
s gas for heating purposes, etc. The 
eplacement due to all forms ot corro- 
on is practically negligible. There are 


and corrosion 


id 


nditions 


conditions severe 


a 
where even cast iron will 


ififer after long service, but usually 
is as satisfactory as other pipe ma- 
ials used 
\ wide difference exists in the 
ethods for making pipe and it is 
\bstracted from a paper presented at the 
eland meeting f the atura Gas Ass 
of America The au r is research eng 
of the Americar Cast Ir Pipe ( 
gha 





AST IRON PIPE WITH 


BY H. Y. CARSON 








Similar Metals Used 


on 'G simuarit well 
noted m the brazing metal used 
namely tobe bronze mad the 
temperatures rei rdcd 1) uA hy 
cast wv pipe in this art a 
ceriticn f 1, Hf. Jasson, publish 

u He FOUNDRY ETT 1 assum ( 
titled “Describes Welding ] 

ly th a ussions th weld 
temperatures recorded are approxt- 
mately the samy 1450 to 1700 ad 
grees Fahr. Thes: w temperatu 
have the advantage of preventing 
CXCCOSSIVC vridation at the weld 
which might be detrimental to thi 


strength of the parts welded 

In the method developed by M) 
Carson an ordmary welding rod of 
tobi bronze is used, the joint being 
preheated by playing an oxy-accty- 
lene flame back and forth trans- 
versely across the joint area. The 
bronze rod is melted and allowed 
to flow along the joint spreading 
about one inch in width = entircl 


the pipe 


around 








just 


Ve 


this difference which explains the 


ariation in_ the lasting qualities 


Wrought iron steel and cast iron pipe 


all 


the 


ly 


before 


are derived from pig but in 


steel or wrought iron 
be 
put 


won, 


case ot near- 


all of the carbon iust removed 


} 


the material can be through 


TOBIN 
AST 


BRONZE BY 


OXY 
ADY 


ACETYLENE 


IRON Pt RI} FOR LAYING 


469 


FI 


the Hing mill and t te 
pipe 

Ordinary gray on < s 3 ( 
¢ t or more OI ca Oo! \\ ( s 
fluiditv of the ron and enable t to 
be cast successtully into mold \\ \ 
the iron sets under normal conditions 

i mold the crystals f ed « ent 

scives togethe { 

‘ ntation with respect to t s a 
it the casting. While it may be possibl 
lor rust to penetrate the cast iron 
through porous fissures et t irre 
2 rit ( the Structur i i 
barrier to continuous rust acti r¢ 
cause after the rust has penetrated into 
such a structure, it cannot force thi 
crystals apart. The rust may ter 
first fillmg up the outer pores, act as 
protective film against further action 
It has been observed that if a strong 
acid is used to dissolve this outside 
rust coating, corrosion can go on 1 


the rust is repeatedly removed 


Describes Crystallization 
wrought 


In steel or iron pipe, the 


crystals are torn apart and broken up 
to a certain extent and are aligned 
more or less parallel to the surface 
Some of the crystals upon being torn 
or sheared apart while passing through 


the heavy rolls have open edges ex 
posed at a slight angle to the surface 
of the finished pipe. It is at these 
particular areas on the surface where 
pit holes begin and run rapidly into 





AMI I 





e section of the pip 





welded suc 


As to 


has been 


cesstully using tobin’ bronze 

he tobin bronze used in the bronze 
welding process, the effect of corro 
sion is almost nil Similarly, this 
ronz vill vat itself with a greenish 
oxide ind being likewise ot a cast 
crystalline structure, its life will equal 
that of cast iron when exposed under 
ground | ] bronze 1s ilso or high 
tensile strength 

Tests and experiments conducted at 
the plant the American Cast Iron 
Pipe Co Birmingham, on_ bronze- 
welded, cast iron pipe showed the 
average strength of a well-made bronze 
welded joint on 6 inch cast-iron pipe 
to be 68,333 pounds per square inch 
of bronze section. Tests of the cast 


iron pipe showed it to have an average 


strength of 22,631 pounds per square 
inch. The conclusion from these tests 
was that tobin bronze has three times 


the tensile strength of cast iron and 


consequently needs to be only 1/3 as 


thick as the pipe. In smaller diameter 


pipes it was found to be an advantage 
over the outside 


to apply the bronze 


surfaces and make the total width of 
he weld three times as thick as the 
pipe 

In view of the tests mentioned and 
experien the writer formulates the 
rule of making bronze welds 1/3 as 
thick as the pipe and three times as 
wide as the pipe is thick. This leads 


A lr A MEETING of the joint mold- 
ing sand research executive come 


mittee of the American Foundry- 
men’s association, held recently A.A 
Grubb, Ohio Mansfield, O., 
presented a progress report of the sub 


Brass Co.. 


committee on reclamation and _ conser- 
vation. The work accomplished to this 
time was reported previously at the 
Cleveland convention of the association, 
May, 1, 1923, so that this report out- 
lines the developments since that date. 

Steps first were taken to set up test 
equipment that would give data com- 
parable with the data obtained by other 
investigators. A standard cohesiveness 
test appiratus 
standard rammer for the 
made. The former 
il late in the summer but 


was constructed and a 
permeability 
test was was not 
completed u: 
now is in reg 

The Nos. 1 and 
2, using reclaimed sand, as described in 
the previous report, have been continued 
in regular use. Along with them an- 
other floor, No. 4, using Albany sands 
has been observed 


2r use 


experimental floors 


This was done for 
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to a simple formula for computing 


the weight of bronze required per 


joint. 
\\ 0.9425 ¢ (D+ 3t) 
Where W_ equals weight of tobin 
bronze in pounds 
Where t equals thickness of pip 


in inches, 
Wher D 


of pipe in 


equals nominal diameter 


inches 


The tormula holds good tor all sizes 


of cast-iron pipe from 2 inches to 24 


inches. In larger sizes the problem 


ot applying welded joints has not been 


experimented on sufficiently to deter- 


mine just what new factors, if any, 


are involved 


Welding Temperatures Recorded 


One of the important features re- 


lating to a thorough knowledge of 


bronze welding cast iron pipe is an un 
derstanding of the effective temperatures 
at which the welding takes place. In 
the case of welding ordinary steel pipe 
raised to 


Fahr 


must be 
2600 


Fahr 


the temperature 


something around degrees 


to 2800 degrees whereas in 


bronze welding cast iron pipe a tem- 
perature ranging from 1450 degrees 
Fahr. to 1650 degrees Fahr is about 
correct. This is an important element 
insOtar as the structure of the cast iron 
material is concerned, If high tempera 
tures are applied to cast iron,the 


internal structure is somewhat changed, 


owing to the graphitic carbon changes 
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its torm at above 175 
! Fahr 


degrees 
tures have two effects, first, 


temperatures 


These higher temper 


weakent 


the cast iron, and second, causing t 


graphitic carbon to burn or oxidize, 


thereby setting up a retarding acti 


vgainst the bronze at the surface 


the pipe This retardation of the wel 


ing at the higher temperatures is 


important element to keep in mind 


satisfactory bronze welded joints 


to be made 
The 


cast iron pipe will undoubtedly prove 


development of bronze weldi 


boom to the gas engineer, becaus: 
will enable him to design his dist 
bution system with complete cast i 
Fittings 


material as t 


construction throughout 


be made of the same 
pipe line, in fact fittings may be ma 
from the odd pieces of cast iron p 


which are ordinarily left over from 


pipe laying jobs, and 


can be worked up in the shop int 
suitable fittings at a great saving 
the gas company. Bronze welding has 


many other applications than thos 
mentioned in this paper, and it is 
quite probable that in the futur: 


bronze weld may be prepared on 


ends of pipe coming from the foun 


' 


so that still further reductions in 


cost of laying lines may be obta 
by having a part of the field 
transferred to the factory where t 
De more efficiently and less ( 
done 


Sand Reclamation Tests 


purposes of comparison. In May these 
floors were put under more careful ob- 
servation than previously. Each floor 
was swept every morning and the sweep- 
ings were put through screens to re- 
move cores and brass spillings and then 
weighed. Additions to heaps were de- 
termined by tests for bond, permeability 
and fineness and were weighed in. A 
complete record was made of sweepings 
recovered and additions made to each 
heap. 


and a little coarser than the heap sand, 


The sweepings were low in bond 


so finer and higher bonded sand, Nickle- 
plate No. 1, was used to rebond it. The 
proportions, 
heap and its working properties, were 


indicated by tests on the 
measured into a mixer manufactured by 
the National Engineering Co., Chciago. 
Water was added to the proper temper 
und the mixture was mulled for about 10 
It then was dumped on the 
molding floor with the rest of the heap 
and mixed in by cutting with a shovel. 
Che floors were swept each morning but 


minutes. 


sand were 


week. 


additions to the molding 


tound necessary only about once a 


Observations in this manner wert 
tinued over a period of 10 weeks and av- 
erages then were taken. Experimental 


floor No. 1 


swepings per 


produced 264 pounds 


week All 


ings and 68 pounds from other floors 


these sweep- 


a total of 332 pounds, were rebonded by 
the addition of 297 pounds of new bond- 
ing sand and returned to the floor. Th 
hundred and sixty-five pounds of sand 
were lost from this heap each week 
most of it probably being carried away 
on the castings. New sand added to this 


heap cost $0.394 per week. 


e¢ 


Floor No. 2 produced 261 pounds of 
sweepings per week; 257 pounds of thes« 
sweepings were rebonded by the addit 
of 229 pounds of new bonding sand a! 
returned to the floor; 225 pounds of sand 
were lost from this heap each 
New sand added cost $0.304 per we: 


Weer 


The Albany heap on floor No. 4 
quired the addition of 466 pounds of A 
An equal qua 
tity of sand was lost in sweepings a! 


bany sand per week. 
{ 


The new sand whichw 


carried away 


added to this heap cost $1.20 per we 





these odd pieces 








Wwe 
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[here was a saving of between 80 and 
90 cents per heap per week accomplished 
by reclaiming the refuse sand. This 
did not include cost of labor and over- 
head on the machine used, because a 
small unit was used and so more labor 
was required than would have been nec- 
essary with a machine of larger capacity. 
Even with this small outfit the cost of 
mulling the recovered sand did not ex- 
ceed 30 cents per week. 

During the period of this test the 
main- 


characteristics were 


as possible in the heaps: 


following 
tained as near 

Permeability, 20—25; bond, 2.50—2.75 
inches; 160—180 A. F. A. Method. Fine- 
ness of grain, 130—140; Clay substance, 
6—8 per cent. 

The dye absorption determination was 
made during the early part of the test, 
but was discontinued early in August. 
It was felt that it was not giving val- 
uable information. The figures ranged 
from 0.06 to 0.08 per cent. 

The working qualities of the 
varied not only with its physical char- 
acteristics, but also with the type of job 
No preference 


sand 


that was being made. 
was shown the experimental floors as 
regards assignment of difficult 
jobs as well as easy ones being made. 


jobs, 


Some jobs required bond of 2.70 to 2.80 
inches, 175 to 185 A. F. A., while others 
worked well on bond values considerably 
lower. Permeability values less than 20 
were apt to result in blown or misrun 
castings on most of our jobs, while some 
few required values above 25. Temper 
was found to be an important factor and 


a most difficult one to control. Moisture 


determinations were made daily on the 
heaps for a period of several weeks and 
the molders were informed of the re- 
sults. Some improvement resulted, but 
it is doubtful 
commensurate with the labor involved. 


if the improvement was 


Serious trouble was experienced 
throughout the tests due to prejudices 
on the part of the molders and their in- 
structors. Much of this prejudice was 
no doubt entirely unintentional, but men 
who have used nothing but Albany sand 
for years and have had additions of this 
ew sand made whenever they wished, 
found it easy to blame their troubles on 
the recovered sand. Consequently, nu- 
erous false alarms developed. 

At the conclusion of the 10 weeks’ 
test considerable difference of opinion 
xisted as to the value of the reclaimed 
and. It generally was agreed _ that 
vhen the heaps are in good condition, 
roperly controlled as to bond, permea- 
bility, etc., they worked as well as‘the 
Albany heaps. It was believed by some, 
however, that the reclaimed sand burned 
out more easily than the Albany heaps. 
The foreman felt that the reclaimed 
sand was more sensitive and more apt to 
go wrong if not properly cared for. 


To get more definite data on the com- 
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parative working properties of the two 
heaps, one composed entirely of re- 
claimed sand and the other of Albany 
sand, the following test was made: 


A floor was arranged to accommodate 
two small heaps of sand. Molds were 
made alternately from reclaimed sand 
and from Albany. 
and recorded as follows: 


1. Perfect or nearly perfect lift 


Each lift was graded 


2. Fairly good lift, edges rather 
rough. 
3. Sand sticks to plate at a few 
points. 


4. Sand sticks badly 

5. Sand falls in. A drop 

Lifts graded as 1 and 2 only were ac- 
cepted and used in making up the mold; 
grades 3, 4 and 5 were recorded, but 
thrown out. 
the molds, the castings were shaken out 


Metal was then poured in 





Sand Reclamation 
Test 


TABLE I 


Sand Reclamation Test 
Albany Sand 


Date Bond Perm Mois. Av. lift 
9-19 2.82 20.0 7.7 1.65 
20 2.77 20.8 6.6 1.58 
21 2.74 20.1 6.6 2.00 
25 2.64 20.3 7.1 2.27 
26 2.73 20.0 7.4 2.00 
28 2.77 21.3 6.9 1 20 
Averages 2.74 20.4 7 1.78 


Reclaimed Sand 


9-19 2.80 20.6 7.9 1.61 
A | 2.73 19.9 7.1 1.68 
21 2.82 23.2 7.0 1.93 
25 2.78 18.8 6.6 2.15 
26 2.77 20.7 6.6 2.0% 
28 2.80 6.2 1.36 

Averages 2.76 20.4 6.9 1.79 
rABLE II 
Reclaimed Sand 

Date Bond Perm Mois Lift 

10- 1 194 g-21.2 6.2 1.37 
5 173 18.8 7.5 1.41 
8 184 20.; 6.4 1.63 
9 169 18.8 6.7 1.58 
10 176 18.0 6.5 1.50 
11 17 18.5 7.2 2.06 
12 175 18.2 7.5 1.69 
15 168 23.7 7.9 1.38 
16 169 25.4 7.6 1.35 
17 163 23.9 7.7 1.23 
18 167 19.8 7.8 1.46 
19 17 22.0 7.0 1.03 
22 183 22.2 6.5 1.63 
25 168 25.5 7.1 1.08 
23 163 23.6 7.7 1.16 
24 li 4 24.3 7.3 1.16 
26 66 23.7 7.3 1.28 
29 179 27.6 6.4 1.00 
{ 168 22.3 7.2 1.00 

Albany Heap Sand 

10- 1 191 g.25.5 6.4 1.37 
5 180 27.8 6.9 1.17 
8 164 25.1 7.9 1.18 
} 171 23.7 6.9 1.66 
10 173 26.2 6.9 1.56 
11 182 23.7 6 1.66 
12 168 22.3 8.1 1.14 
15 167 33 -. 1.42 
16 169 35.0 7.2 1.16 
17 159 30.2 8.0 1.00 
18 164 27.8 Py 1.61 
19 168 23.4 6.7 1.16 
22 180 29.5 6.4 1.66 
23 168 32.6 7.1 1.78 
24 177 28.8 5.8 1.33 
25 174 30.1 5.9 1.03 
26 178 30.7 5.9 1.15 
29 171 3.5 6.0 1.00 
aE 166 33.2 6.6 1.00 
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and inspected. Record was made of their 
Bond, 
determinations 


conditions. permeability and 


moisture were made 


daily, but no additions were 


made to 
the heaps, as it was the purpose to ob- 
serve relative rates of deterioration. Six 
hundred and twenty-five pounds of re- 
claimed sand and an equal quantity of 
used sand from an Albany heap that 
was in excellent working condition were 
put on the floor to start witl Table | 
contains the results of the tests covering 
six days of work. The fourth column 
gives the average grade of the lifts 
Thirty-eight 
poured in each heap. 


molds were made and 
Considerable sand 
from each heap fell under the machine 
and became mixed, so that it could not 
be returned to the heaps. This reduced 
the size of the heaps so rapidly that the 
test had to be discontinued at this point. 
There was no apparent deterioration in 
the working qualities of the sand or in 
its physical characteristics as measured 
by the tests. The lift grades indicate 
that the reclaimed sand worked as well 
as the Albany sand. 

The comparison test was started again 
on October 1, this time with 785 pounds 
of sand in each heap. 
sand being used, Albany No. 1, was 


Unfortunately, the 


very coarse, so the Albany sand used 
in this test was more open than the re- 
claimed sand when built to the same 
At this time we also used the A 
method for the bond test To 


bond. 
F. A. 
conserve the quantity of sand, three 
molds were made from each heap alter 
nately, but the floor was swept and the 
sand returned to the proper heap after 
each three molds. No rebuild has been 
added, as we are hoping to burn out the 
Table II is a record of 


the data obtained to dats 


sand heaps 


One hundred and eight molds have 
been made and poured in each heap, but 
both are working well. The bond has 
decreased a little, but there has been an 
each 
heap. In the early part of the experi- 
ment the Albany heap sand gave better 
lifts than the reclaimed sand, the av- 


increase in the permeability of 


erage grades for the first 10 days being 
1.52 for the reclaimed sand and 1.33 for 
the Albany sand. The last nine days 
the reclaimed sand has given a better 
average than the Albany, 1.21 against 
1.31. The investigators are at a loss 
to account for this. They also are un- 
able to explain the improvement noted 
in both heaps unless attributed it to 
improvement in the ability of the oper 
ator. This is possible, as he had had 
experience as a molder. 

It is evident that the reclaimed sand 
compares favorably with the Albany 
heap sand in working qualities. Fur- 
ther than this, no attempt is made to 
draw conclusions until] further work has 
been done on the two heaps under our 
present close observation. 
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has been overcome with the use of fuel 
oil, and now the size of the heat does 
not give any trouble. Taking into ac- 
count the cost of fuel labor difficulties 
and the ease of manipulation, oil firing 
is preferred by the Saginaw company 
over hand firing with coal. During the 
past year, hand firing with coal in the 
annealing ovens hes been changed to oil 
firing and _ satisfactory results have 
been obtained. The continuous tunnel 
type kiln has been operated on oil dur- 
ing the past four years 

The construction of the present oil 
furnace is the same as that used for 
coal firing. Figs. 1 and 2 show the 
melting furnace in detail. The combus- 
tion chamber was built over the old 
firebox, using sand and old fire brick 
to fill ever the old grates The two 
inner walls were built to form a V- 
shaped combustion chamber 8 feet long 
and 18 inches apart at the burner 
end and spreading to the width of the 


furnace just ahead of the front bridge 


wall. The burner was placed in front of 





the combustion chamber and was _ in- 
clined slightly toward the bath. 

The furnaces have been enlarged re- 
cently to take care of the increase 
production Qn one furnace in which 
a maximum of 26 tons formerly was 
charged, the combustion chamber was 
moved out 6 feet. The largest heat 
melted in this furnace is 38 tons. On 
two other furnaces in which a maximun 
of 26 tons formerly was charged, the 
rear bridge was moved back, so that 
30-ton heats are melted regularly. Thi 
gives a maximum melt for four fur 
naces of 125 tons per heat, or 250 tons 
per day 

The opening over the rear bridge wall 
is adjusted to give the proper velocity 
for the gases. It has been found that 
too large an opening causes an exces 
sive draft, which oxidizes more than 


se Oil in Malleable Furnace 


New Method Installed When Costs Become Prohibitive—Use Same Con- 
struction as Was Employed in Coal Fired Furnace—Oil Con- 
sumption Is Considered Low 







































the usual amounts of the elements. The 
bridge wall opening is from 10 to 12 
inches on two furnaces. The other ' 
two have a 250-horsepower waste heat 
boiler attached, which is used _alter- 





















































UMEROUS conditions must be 

considered carefully in_ select 

ing a fuel for malleable iron 
furnaces, The various kinds of fuel all 
have their places, depending on_ loca- 
tion, local conditions, imvestment, etc. 
In some plants employing hand firing 
methods there has been discussion con 
cerning the advisability of changing t 
fuel oil The change usually simple 
and it is thought that once the change 
is made and given a ‘ir trial he 
results will be gratifying. 

There always has been some ques- 
tion in the minds of foundrymen re 
garding the increase in the cost of melt 
ing with fuel oil over the hand firing 
method. Oil has been used for melting 
since 1919 at the Saginaw Malleable Iron 
Co., Saginaw, Mich The ow burn- 
ing equipment was installed at that time 
since it was possible to obtain coal 
only at an exorbitant price and labor 
was scarce. At the Saginaw plant the 
heats are large and it was difficult to 
melt them satisfactorv. This obstach 
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PROVIDENCE 





Whitehead Brothers Company 


ESTABLISHED 1850 


Foundry Sands, Supplies and Equipment 


Providence, R. I. sune 7, 1923. 


John A. Penton, Esquire, 
The Foundry, 
Cleveland, Ohio, 


Dear Mr. Penton: 


We select THE FOUNDRY as an advertising 
medium because it is preeminently the periodical of the 
foundry industry and world wide in scope. This makes 
it of considerable advantage in the presentation of our 
products and keeping the name WHITEHEAD before the trade. 


Our advertisements have appeared regularly 
for many years. In fact since the early issues and it 
is a pleasure to state that during that time the service 
rendered and co-operation shown have been most satisfact- 
ory. You, and the officers of the Company, have assisted 
in making our subject matter of value, 


We take pride, Mr. Penton, in having been 
identified with the growth of the publication and in tell- 
ing you so, , 


With assurances of continued patronage, we 
remain 


Very truly yours, 


WHITEHEAD BROTHERS COMPANY 


AMM /I ps: eg lan 
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Results Obtained on Two Furnaces 
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stacks are 75 one burner of the 

waste heat boiler oil enters the 

ks are 125 feet high. The draft 
the furnace to which the 
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around 90 degrees 


equipped experienced at the burner 
fan tail type. T at the pumps is maint 
burner through a 34-incl pounds. The 
line at about 40 pounds pressure, 

boiler is cut off perpendicularly by compressed At 
egulated by a damper air which 


ad . 
p or the stack. 


pressure 


and form as possible throughout 


each furnace is 
attached can be 1 enters the burner through pressure gage which 
a %-inch line at 80 pounds pressure. in case of trouble 
The burner used on all furnaces is The burners are cleaned occasionally lyzed to 
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LEFT—BUNG BLOCK USED AT THE PRESENT TIME FIG.4—THETAP HOLE SHOWN HAS PROVED SATISFACTORY 








474 





THE F 


OUNDRY 


differ 


quality received at the plant. Oil of the iverage results of ent furnaces, 
following specifications is desirable ind indicates what may be expected in 
Seccifie m 0.87 100.29 regular production. Pouring iron from 
* iu Lill ay / , . 7 ‘ 
Flash point Great } An Is Gegrees Fahr these two furnaces is handled by the 
Viscosity ess than 200 seconds . 
Pour test..Summer;1 over 45 degrees Fahr. Same pouring gang. Furnace No. 4 
Winter; not over 20 degrees Fah , . : | f C 
was poured first A rest period of 1: 
Sulphur Less than 1 per cent - on I : 
Water and sediment Less thar per cent to 20 minutes usually given between 
Oil and production records during the the pouring of the heats. In some cases 
‘ he ir in fu ‘e No. 3 s hot and 
past few months have shown up well, the iron in turnat No. 3 was hot and 
and an idea of what may be expected ready to pour 30 minutes or more Dé 
from oil fired air ‘furnaces shown fore the heat was tapped, and had t ) 
belov held until the other heat was out. This 
\ On has increased the time on furnace N 
‘ota neit tor > 1 7 
— o— ‘ tons 3} under the colum1 ninutes per t 
puecas melt et xt ed.” 
4 , ae 1 il tapped 
Average melt pe The charge is brought t urnact 
it tt Ss ‘ . 
I imt on trucks, which also are use as charg 
© y iY , boxes These trucks ive lug it 
. tual 1 end n whi a chat nthe 
‘ 6.8 ga verh ad ele t travell ine s 
"Rivets —<t — _ ‘ 
—— HO 3 Hole oo’ 7 + 
m4! oa, -- 
HnoOC! ele 
- 4b __L_— —$——————_ ad 4 
, S LLL 
D> roy — 
J sr UU 
AX )\e = \ 4 [Tt 
. \ fo” =< \ \ 
\7"o) o Ded \ - | ° 
oe I-O 
| = ? 
| & . | | ' 
Lo [pie 4-0 oo. 4-0 
| 
f man of ; Bri n Bur } 
——7 —T Pope | . 
} i 4 ; a 4. ; a | | ' 4 4 4 it | L 4 | | | | 











1H HIE HH 








bi Hit RBRUNGS OV’ rH 
¢ gall per 
t elt nont é ‘ 
I Ist At 
( ] i t 
A I | 
p 16 ga 
\ : 
| “ € 
S 
\ r mel per 
\ ne 
‘ eate 
| T ‘ n | t 
melt ( 1 low \ 
} 
7 { { i\ 
4) 1 
1 
i 
‘ “ t 
i 
t r ( 
; ] t 
t t t 1 
+} 





HAH 


I COMBUSTION CHAMBER AND BACK O|] THE REAR 
OF MONTHS 
tened The crane bist the tru 
63 ga . 
ver the t f the furn ind a tri 
ping devi dumps the char It 
tokes from 30 to 40 minutes to charge 
25 tons the furnace 
[he proper placing of t larg n 
t furnac s of great im] ce Phe 
[’ a 1 S( ( ( bi 
Ss 1 t t t Ss | M eay 
g el t the f i 
' é ible t¢ i 
pig 
+ a . I : 
OU va 
] + + + 
; ‘ . 
' ] , 
4 i i 


Ly ot 
eee « 


<b: 


LA Ag 6 HH 


CoO 








June 





BRIDGI 


WALI 


the oil cut down. Sufficien 
be kept, so that the iron wi 
cold the last of the heat 
The size of heat varies f 
38 tons and it has been fou 
lerent I ~ ul 1 
and large heats Usu t 
- at the start ic ¢ 
I ~ ‘ Ua { 
lartes ) 
n 1s t 
t : 
‘ as 
‘ it 
\ + sac} ‘ . + = yced 


° 


1924 


15, 


o1 iron unde the \ f tl slag, tl 
by cutting down the yxidati 
and decreasing the melting time 

Most of the iron is handled in bu 
ladles running on an overhead rail ar 
having a capacity f about 350 pound 

f iro This method of handling call 
for hotter iron at the spout thar 
the metal were carried in hand ladk 
from the fur é It takes about 20 
minutes longer t ifiicient u 
heat iron for successful handling 
bull ladles The te eratur t 
iron measured with an opti pyrome 
at the spout is bout 2600 t 2650 
grees Fahr 

After a few rounds of the bull lad 
it is possible to cut the fire “ 
usually, before the heat is half | 
the blast fan car “ tur! l off 
—_ 4x5 7 | 
+ — 

— — 


ind 

o> 

Ba 
N | 

od 

o> | 


A 
a 


= 
= 


UMBI 


rom le 
that 
my 
av t 
; me 

















June 15, 1924 THE FOUNDRY 475 


} 


melted before the top blast 1s used pbungs S about seven heat where: 1 pms therwist the desire increase in 
his depends on ow the charge is bungs on the com 


elted The top blast is regulated to back of the rear bridge wall will las found that after the addition of petro 


eflect the burning gases on the charge, number of onths leum coke, the iron must be mixed tho 








1 care must be taken not to use too All casti ire used for automobile ougniy as tne carbon taken ul irom 
ic} which would oxidiz the metal = productio snd " tor the ighest the coke seems to segregate af give 
normally rade at + ye ‘ ‘ ns : i irge \ lation 1 carb Same 
it would be Dette t heat the en ance and strength Uniformity of t} Ca ie per cent I carbD ( ise 
ro > rer } + hef, +} ron . } 7 onal } } t Irom the at tio! 1! 
e charge t 1 red heat before the iro1 product s de 1 and s accomplished . uN id ‘ ‘ at 
: , 13 . : ‘ timec : eset | 
irts to drip, but this wou increas through the Se f a well equipped lab es varies considerab : the 
melting time al 1 Ss ce tne heats are tor Pre I il alvses il ri inp tance ol adding { I iy 
' } j ' wnt : } } rat 
sa large, the iron must be melte the eat: tHiat few eat tre |= @Mou inder the proj 
‘ . 11 f 4 | latior ; 9 ‘ 
oo Ss poss evar Ss sans - = on . ( ( lati . 
sor a ) » garda tiie tapped with knowl with { Xx i " 
unt Tt yxid 101 Phe iverage time close lirnit thy, nalvci f th, aus complete when the irqn 1s melted 1e 
get the morning heats read is 19 [he preliminary analysis is run for cat ase at which the silicon goe to the 
‘ —— . S ‘ , ’ t Vf y 
' es p ton ; ifter ‘ eats 1 , silicor ' n vanest ‘ in arge varies a ore ( i vl ne 
" } } 
, + y 1? y 1 " " i Ts< 17 + ' , _ @ 
ites per ton, although. gett ready ple js take s soon 2s : f the iror heats bu out fron t nts é 
. ‘ , ‘ 
fr 12.5 to 14 minutes is not u is melted. t first ski nplet silice than the after t eat whic 
{ irs S nming ( 
, _ =m the differnt { 
1a nd the iron tl ighly mux Otter Vary oO e diltere ! t 
<a ee id 1 colder fur: ‘ t 
¢ €a ire | ( da rou 1 t s f P rable t t ¢ 1 pre ‘ ‘ AT Diet c 
ul i 
e€ morning t each at 6:30 and ninat samn'e from the front nd melting time Whet t 
, , j hil ie ‘ ) 
OU oclock Che Iter n heats are rear door he lenet f the furna melted which a s ete 
1 1 r+ ’ } ] , 
re as , t} ror s hot The ; manner wl cl the won . thre Tur ce the Ss con F ‘ 
RRs 1 ‘ . ‘ j This makes t ’ ear ; 1 } 
uC ao 1 ! I " nolds act 1] the lurnact | 1 aim ; — : se . ‘ 
heine hand } ¢ iY ; , ’ , elicor bas according t ‘ thy 
D g¢ nal er ) a sepa { ] 1! experrenced I the eit v aowt! F - S 
ing W ve vu ring $ the acetermime the advisability taking tw . 
shak g out castings cutting re nd - minar\ saeantos Th , a ae sd j be detected ) t 
I a uid 
cleaning up + fri Iry ; finished ab ut ] tac efor thy Sid} a 1¢ 1 
1, ] } 
, ron is readv to tan Pet orn , hurd ag 
Describes Furnace Crew : : 
Q ne nt terrosili nd SO t ent ~ 
ce i¢ ' | ‘ ~ - 
] I Use Ferromanganese 
DOT or ? ‘ , é 
c ( nace \ rron nganese t 1< | ry oy ; 
od wo night f two ’ 1925 , +4 , bout 15 minutes befor ta I 
~ S¢ S j ) 1 it ( st 
) 1 , i] rhing nd 
, ( | it ; 12 } ¢ ' + ‘ - _ hy re the ‘ , c c NK CarTv a ( » 
the furnace tart ’ 4-00 17 ; . : : ized almost complet whe { 
i \ t ( ‘ é I 
the Crem ehe os i alla Te le a 3 . melte: Phe usual pig ed 
+ + tserr ‘ + + ( n I ru | o} I 1 
tw \ | 3 - r - er £ ‘ ese 
, , 
tap t 6:30 nN () ‘ ex £ en nate t rdait i 
furnar ¢ Cos skimme ee ‘ , eV eat 
t at 5:30 a s tapp t ttent give 
Sth? ( drive 1s | Ml . ind p | ru sin t ‘ t 
the , ies Phos 1 ur not noe much { , ;, 
S Te - 
‘ ' ce \ t! | i However ul na 
1 ‘ ' ; ' 
+ ‘ i made t ( K thie 
tir ‘ } P } ! 
a ‘. 7 pt ‘ ( ( ( ihbmitted by the blast furnacs 
! ( A | tu ct ! A pru | lu n. the write sal 
| aid t the " t t nve t! ea that 
tor ' melt | oi) thie ‘ fave the elt , ; ik 
‘ ¢ ‘ I j ‘ ‘ 
al cent the ¢ mialle rie “ ; tr ‘ 
; ’ ‘ I 1 
und thereb cut the nN< » tT is , o | rt < een writte = “— 
e * \l : ‘ ‘ ‘ 
‘ il b figured , { iow what « be ac ny ’ 
i St l 4 
ner tor ' nelt i roduction i ‘ 
‘ , 
na ner { ' ' t 7  < nrec na 
frery ‘ re 1 , ‘ n ‘ nr ( vi inc ? 
» ( . ( 
take 1 , . wit it tery : ‘ t 
M 4 t 
¢ if fr ‘ , T, , 4 \ \\ \ I t oe 
, The 9 ' said ) pein adie i Benth 
Pe + ‘ tir ; thy \ : tne I ¢ ( tia 
( \ | s i I ( f } 
Oo ’ 
+ ‘ + } +? *\* 1 ; ] 
=F , ‘ 1] ¢ ‘ le 
. ¢ ‘ ¢ P ‘ 
} { ¢ ( 1) |}? 
‘ ' ‘ ri d rial W | 
‘ { { Mi 1 : 
{ ? 4 ‘ ‘ ‘ ‘ od ‘ lit ; , , 
4 the re - ¢ . the ec has been appointed distr | man 
c 1 Fie 5 ¢ t ! S¢ rb ' ‘ r of the St Lou district with 
‘ —_ r b 1 1 t i a te ’ Dat ! headquarters in the Railwa Fx nee 
, , , 1 7 









Making Good Castings Better 


How the Foundryman and Engineer Should Co-operate for Mutual Benefit 
Changes in Design Sometimes Necessary—-What Is Required To 
Insure Sound, Strong, Clean Castings 








BY E. V. RONCERAY 
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gineers and foundrymen prin oped for this purpos« However, noth ey a i 
cipally are due to mutual unfamiliarity ng yet is in view along this line are cooled slowly from a given tempera 
\ I each oO ! problen and to a Several methods are available for re ture alter the manner practi 1 1 


ited 
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eiimin 









thin the province of the engine¢ 
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Relieve Internal Strains 
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dq to produce strong castings 







. 5 ind runners are placed close to the thin’ the casting has set, the hub is s 
Abstr t | present , it pirming ° 
, ting ‘ Institute f Britis sections in an attempt to equalize the and the center core is removed s t 
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member tt 








E. V. R - E * athe oling speed all over the casting. Chills air may circulate through the ope: 
! ‘ N ° ° of ° ee : ‘ 
rat d denseners are placed in various parts and assist in cooling the hub. All the 
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EXAMPLES SHOWN THE DESIGN INDICATED AT B WILL YIELD A MORE SATISFACTORY CASTIN 
THAT MARKED 4A ON ACCOUNT OF THE MORE NEARLY UNIFORM METAL THICKNESS 
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ioneer Auto Foundryman Retires 


Early Training Gained in Eastern Shops Under Veterans 
Fitted Joseph J. Wilson for Later Cylinder Casting Work 





54 vears of foundry work. His 
first job was with the Akron 
Foundry Co., Akron, N. Y., a 
small plant making agricul 
tural implement castings and 

ove plate, in the days when 
these important foundry prod 


ucts were made in widely dis 





tributed plants and for local 
demand. Mr. Wilson started 
in this work in 1870 when he 
was only 14 years old = and 
spent 4 years, learning the 
trade and going to school in 
the winter term. After a 
time, he decided to seek em 
ployment where he would 
gain a wider experience, and 
accordingly started to work 
for Darly & Peek, East Au 
rora, N. Y After a year in 
this shop he _ returned to 
Akron and remained until the 
growing activity of the larger 
implement and stove plants 
cut down the demand for the 
small shop’s output. At this 
time, after seeking a job as 
molder in various centers, M1 
Wilson was forced to work as a ma 
chinist’s helper for the Fallbrook Coal 
Co., Corning, N. Y., but finalls was 
transferred to the B. W. Payne & So: 


foundry where he could again apply his 


experience as a moldet When a slack 
period ensued a few onths later he 
drifted to Gardner & Sons, Lockport 


N. Y. and later to the Fishell foundry 
Oakfield, N. Y., returning 1 short 
time to the Gardner plant 

In August, 1882, Mr. Wilso: ved 
to Ansonia, Conn. where he b i 
molder for the Clemens foundry, 
after a year and a half was sold to 
Farrel Foundry & Machine Co He 
he worked asa molder lor SiX or Seve! 
years, finally being put in charge of the 
light work section as assistant foremar 
2 position which he held for 12 years 

June, 1902, marked the entry of 
Wilson into the automobile work which 
afterward claimed his entire attention 
ind brought him distinction as a found 
ryman. At that time he accepted a po 


| 
sition with Leland & Faulkner Mfg 





S rt 5 ‘ 
) YOO me 
( 00 tons ne day ; 
she St 7S \\ Ss tec 
st Xample I 
\ ‘ str 
t it etion in 1919. } 
Wiils is vited to pres 
1 ‘ 


In this he analyzed the 


y ti ' 


tures underlying le proy 


choice of molding, handlit 
and finishing equipment, 
plying the principles learn 
through his previous wide ¢ 
perience in the shops not 
\t the completion of his work 
with this foundry, in 1921, Mr 
Wilson accepted a_ positi 
with Hiram Walker & Sons 
Metal Products, Ltd., Walk 





ville, engaging to put 
foundry in smooth = running 
operation with the und 


standing that he might ret 
when this was accomplishe 
He availed himself of t 
privilege on April 1, wit 
rawing trom active partici 
tion in the management 
being retained in a consulting 
capacity. Mr. Wilson expect 


o spend the next year or t 


in travel in America 
roa with places w xc 
1\ ctive itt is ented 
; ne us 


Occupies New Building 
The Detroit Testing Laboratory 
noved into its new building at 554 Bag 
ley avenue, Detroit. The new hon 

hree-story, fireproof structure, 


upied exclusively by the different 


artments of the laboratory Phi 
ticular needs of the different d 


ments, which include organic and 


ganic chemical analyses, meta! 
metallography, bacteriology, physi 
| . 

lectrical testing, were considers 


fully in designing the building. I: 


t provision has been made for 
p! l Th fle i l ade LO 
I mn special research and \ 


Che office of the Franklin Core | 
& Gagger Co., Franklin, Pa., has 
e News-Herald building 


. 1 to th 
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noticed the 


AVE you ever 
ner in which an odd or 
keeps 


vou have discovered it yourself or some 


Inan- 
peculiar 
word bobbing up atter 
person has directed your attention to it? 
You have lived a long and—let us charit- 
ably assume You 
have read the daily paper either in the 


an exemplary life. 


morning or at night depending on cir 


umstances. If you are thoroughly 
modernized, which means that your bump 
»{ curiosity is developed to a point where 
ou simply cannot wait until morning for 
news of the night before, you have read 
both 


] } . . 
some people the practice 


morning and evening newspapers. 


is merely a 
habit while in others it seems to develop 


ito a mania, 1 have known 


regular 


ren whose whole disposition for the 


iy hinged on whether or not they had 


een the morning paper Give one of 


ese men a paper in the morning and 


e behaves all day like a normal hu 
If through some _ unavoid- 
deprived of his 
as friendly 


ning pleasure hx about 


nd companionable as a prowling wild- 


This despite the fact that his mind 


like a sieve and retains nothing of 
what he reads 
However, that is beside the point 
What I had in mind is the average read- 
who reads his paper in the same 
utine manner that he eats his break- 


and without 
The 


fast cereal, through habit 


y marked enthusiasm. omission 


either one would not particularly at 


fect his equanimity In glancing idly 


ugh the columns some fine morning 


eve falls on a word like autocthor 
a word he is quit 

sitive he never has seen 

yre. According to a 


‘ted mathematical = for- 
las or principles, it is 
srent that if a man ar- 
s at the age of 40 be 

he sees a certal 
1. it is reasonably safe 
issume that he will m 
set It 


long enough to 
Ln Experience does 





t bear out mathematics 





\Oc3ve>s— 


you spot a peculiar word one mormng 


you will find it staring at you impu- 


dently from some unexpected location at 


least three or four times before the 
week is OveI 
The same uncanny feature seems to 


items of more or 
information. The only dit- 
that 
persist over a longer period of time. A 
few years ago a prominent 
manufacturer blast 
with a view to supplementing his cupola 


characterize certain 


Iess useful 
ference seems to be these items 
motor car 


erected a furnace 


output with a certain amount of direct 
metal. 
The idea was not strictly original. 


In the early days of iron making, cast- 


ings were poured from direct metal. In 
our own day, blast furnace plants utilize 
part of their output in the manufac- 
ture of certain castings that play an im- 
part in their operation, such as 
At least one 
prominent cast-iron pipe shop draws on 
a nearby blast 


part of its output which is mixed 


portant 
runners, spouts and plates. 
furnace for a _ certain 
with 


he 


the cupola product and poured into t 
The output of blast fur 


bessemer iron is di 


molds. many 


naces running on 


verted in whole or in part to the man 


ufacture of ingot molds, ingot stools, 
hearths and jackets. 

All these 
were ignored when the motor car plant 
built its blast 


country 


well known facts calmly 





furnace. 





Newspapers all 


ver the with the smug com- 


placency, all pervading omniscience and 


utter disregard for accuracy, when ac- 


cvracy conflicts with socalled news in 
tere-t, which characteri-c  t! modern 
-_— THEN YA SEE 


. yy WE CovLO HARNESS 
SoG THE WHOLE DistRicT 
y To OUR BLAST <> 
FURNACE yo ae 
n& <9 Sf 
¢* at 5 
ec“ <5 
we we 
ar 










carried long = stor sup] 


newspaper 


mented with editorial comment 


wonderful achievement and epoch mak 


ing development in the manufacture ot 
Typical 


a breathless public that in future cast 


castings. head lines informed 
ings would be made direct from the ore 


We were informed confidentially that this 


marked the greatest forward step ever 
undertaken in the industry. The man- 
ufacturer’s well known reputation for 


utter disregard of convention and 


cedent lent an air of 


pre- 
credence to the 
story and in general it was accepted 
by the public at its full face value. The 
confined to the 


story was not news- 


papers. Several technical magazines that 
presumably should have known better 
carried it in its entirety while others 


commented on it editorially in a eulogis 


tic manner. Practically the only ac 


curate account of the process, an ac 


count based on personal investigation, 
was published in the Oct. 1, 1921 issue of 
THE Founpry. 

Despite the fact that at no time did 
the proportion of exceed 


direct metal 


only amounted 
total 
iron poured into the castings and despite 
the fact that 


rect metal was 


40 per cent and 
to 30 per 


usually 
cent of the amount of 
afterward the use of di- 
discontinued altogether 
tor some of the castings, the direct metal 
story still persists and bobs up occasion- 
ally here and there. The last time I saw 
it was the other day in a book devoted 


to scientific management The author 
devotes one 


ft the 


chapter to an enumeration 


many time, labor and material 


vogue in the in- 
field He cites 


wasting methods in 


dustrial 
many illuminating and _ le- 
gitimate examples, but I am 
weakens 


afraid he rather 


his case when he drags in 


this direct metal fiction by 
the tail. He holds up his 
hands in horror at the 
dreadful waste involved in 
melting the iron first in a 
blast furnace, allowing it 
to cool in the 


pigs and then 


shape of 





this respect. So sure as SO 


DIFFICULT TO 


CONVINCE A 


479 


DOUBTING 


THOMAS 


remelting it 


in a cupola. According to 
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is idea of efficiency, this intermediate liveliest attention and admitted that unbiased mind invariably could place 
melting is wasteful, extravagant and the idea merited the closest considera his finger on the weak point in any 
necessal In justice it must be ad t101 The only reason he had tor not process Molders, like other craftsmet 
mitted that he does not claim all cast putting the idea into instant execution are creatures of habit. They alway 
! ma e pour from direct meta was th sho} was rushed with wa had made molds i certa nanne 
t r yoldly claims that i } 17Z orders nm we S( ce molders we and the 1de€a I 1s 9 1 mor tha 
( S ld ) pours 1 ect Iron queer b Ss any iv, and was atraid once pr ab evel t i 
t last turnace With a brief and it he sked them to wash their hands of them 
i Oritative ( f the hand c S each tim they \\ soiled the men I great imspirati came t 
misst t me nica her ne da atte ‘ id 
and metallurgical prob seen a crane equipped wit 
, Now OPEAKING - 
me % we 7 Op- magnet wu y ' 
len Nnvoly In a proj i _ CONFIDENTIALY AS a magne unioading pig 
osition of that character \ 4, Between Man ANO ron in t vard. He 
, , , Beast — 
nd calmly lays it down oe tT rushed int the foundr 
: a, 0 
with dogmat! finality In [oe with his eyes popping, ‘Sa 





the course of a long and Jim said h lid I te 
varied career Bill has had vou the foundryvma ame 
some experience with blast was Jim Say Jim,’ say 
lurnace and the UuSs¢ ot this brave lI: Is there not 
direct metal and naturally some way we can procu 
while the subject was fresh J iron direct from a. blas 


1y mind I| sought an 














1! 1! 
4 1 
SSi¢ oO pmo! > nens jt «ch ] 
expre n I } Hon. He \ocwHte>7 \ expe | ga ly 
chose to treat the subject melt g Well vou k1 \ 
SOMI PEOPLE’S REMARKS AI 
, rat { manner now t s (Opportu 
1 - ” Pe | Y yf } ‘ + , "7 7” 7 tt ley 1 , . } } | 
Your reference to a blast turnace, would rese¢ his action as an unjus knocks but onc Jim grasped him « ‘ 
ma n I t l fiable nterterence with their l \ iD usiasticall D\ tn ind 1 assure 
put ! friend of e a tew 1 1 he probab would tind n- him that in all the time had be 
years ago with a rising voung get-rich- self with a= strike on hands As a foundryman he never had heard su 
. , , ' : } | iaaA +) | hes}] 
quicK artist as the ieading character al after thougnt aqaed lat ine Was Tilhant Suggestiol He propose 
, 
lr} foundr iperintendent trequent thinking of substituting Lux Old the young an.-sthat ( nmedia 
j ter ‘ try ) t Ditech ( cer ; ¢ . ~ 1 niz ¢ 
Na « 5 ( »\ ! i t I ( OTLAaniZ¢ i STOCK ( ) 
, 
gener Mice \ » Ih l Wa sive ish ¢ xpected efiect quite ] st furnace 1 ) S plyi 
related t tie resident I Saving tna r t unaries in t I i 
Wa I! t at I \t \ times tn \ man t I ot ‘ g S < ‘ 
please | er iris ( expressece S ] i}? tine pat \ I ire t . - 
round practi t | ( n i \ ste ct I cs \ the nec 1 eta ( 
, ‘ 
fon maiiete ware ‘ - | ine a n 1 afte wa . H the distributing equipn 1 i 
P the ‘ r exa P point | ¢ quit log . ‘ ‘ . it the . 
| } nl ‘ + ] ] 
ried ve TINKS i t KnO us s ) sugg l 
1 + 
core \ result tne i uy \ ) sma 5. 3 > W I t 
S t | ( it 1 t t atter HH ] and s¢ i s t 
terug t 1 | ( \ ( ( r ‘ ) 
ond | . } ‘ | 
gc .c! i t l } 1 \ eve ( i the p I ] 1 SK¢ ( te ( 
hat i \ | ‘ a i { Tt re o>\ + \ " 
tne 1 ( vall ( T s ne tal 
ta \ ) ( t f ¢ [a ; 
; \ em P F ] ' + 1) \ t i pip ‘ ‘ 
, po ent r ¢ 1 . vent \ , \ nit 
ey i t s] r { 1? 
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he do Tr 


e dashboard and wi 


yn fic 


mbination 


resi 
en 


undry ability, a faith based o1 


ral 


rduced 


ought 


“d 


tarte 


LOOO 


1€1 


4 
H Reeteeet glans stitial 
adm l i thi Ketch 
ither crude, but he was sure the 
14 e ‘ + ] + 
man Could 2rasp ie saltie 1 
and he expected to work it it 


ventually he expected to install a 
in each pipe t neasul the vol 
f iron delivers to each foundry 
that mann the book keeping ex- 
would be 1 lt ! nun 

hero we I ¥ out through 


‘ 1 ' } 


ce of vouth and ignorance—a 


laid his brilliant scheme before the 
lent and executive _ staff These 
had such implicit faith Jim's 


Ss 


Ss 


sey 


tartling innovations he had in 


from time t time during his 


office, that they summoned him 


of 
“nd 
they 


conference At first 


the 


were joking, but 


haggling ove lis demand for 
hares rT stock is s art he 

the bombsh« that blew up the 
The voung man’s resignatio 

y sa) , r best rcles, was 

1 reluctantly and the last Jim 

f him was whet was pinched 


anothe man 1 check 
loweve! said Bill 1s that’s 
ther here not there ) t King of 
ivs and means tor gs re- 
is me of the this here 
ishweight business 
Patented Methods 
Before leaving the ject {i sash 
cht nanufact n not r 
Tt place t Sa i ew \ I 1s ib ut 
tl is that ive tented a 
r another N them so tar 
we know ev s b practice 
extensive comme 1] basis, but that 
es not reflect on trinsi« merit nd 
vy be due to any one or any combina 
f various causes. For example in 
case the method was discontinued 
en the company operating a general 
nufacturing establishment, went it 
business. In another th invento 
not in a position and did not cart 
push jt personally. He wanted t : 
f his rights 1 ro basis | 
laps failed t give the me ts of his 
position sufficient publicity. In one 
t cases the patent vers t 
process. in the others the patent 
ies to one teature Taking t ? 
the ther, but without bservit 
regular seque Iphabetica 
hronologically a_ fev vords ma 
ppropriate on each method me 5 
the methods are patente 1 and there- 
e any attempt to duplicate them, prop 
may be regarded as a ringeme 
t like any other t 1 ) cess 
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cescriptio s giltimate and wUsUally s 
of interest to ot Ss engagt in a sim 
liar ofr illied field t I ist 

‘Inventors ive tackled the roblem 
from various angles. Some ive viewed 
it solely fron production standpoint 
ymnid have airectec their ettrorts toward 
eveloping a method for turning out 


r I iere ( \ 1¢ 
distribution end of the problem and 
scught to light the burden of the 
dealer by limiting the number of sizes 
1 by providing a sectional casting that 


might be built up to any desired weight. 


way comparable to the expense and an- 

noyance incident to carrying an im- 
1 » -. | oo 

mense stock or various standard sizes 


They int to the floor that 


yp» 
serve d, the 


space 


dD con ping probdiem th 
1 


is simplified an reduction in_ the 


amount of capital represented 


the of castings re- 


kept on hand. 


rege features were 


mo 
> 


ation by the n 


Id for 


1 a rectangular weight pro 


taken into consider vent 


of a permanent m« sashweights 


who designec 
vided I } nd 


with a twisted hook at each « 


When in use the upper hook was at 
tached to the sash cord and the lower 
hook served as a support from which t 
suspend an additional weight The twist 
in the hooks automatically locked them 


prevented them fr 


i I 

coming apart in t ip and down 
moveme of the window sash Within 
practical limits at 1 Y ot weights 
might be suspended in row under 
the first The resulting com ations or 
ultimate weights were limited to multi- 
ples of the first unit The orien mold 
was designed 1 I lu several nit 
s s and therefor pr ill | 

nation could be made up 1 irge num 
ae ¢ 


individual sizes 


Each mold was designed to produce 
ter castings eacn time it Was | ire 1 
One half of the mold was_ stationary 





: | 
horizontal positior In passing it may 
be noted that this feature characterizes 
practi illv all permanent n Is and dis 
tinguishes them from th rdit tv 
‘ mold wher e half of tl mold 
' 18 
t \\ is tne ¢ ror i ( \ 
i the other f. It is litted off for 
‘ os . £ the iit tial a 
i i «li I 
\ 1 for th noval the casti Th 
v eC pi T S ( ? ate “ ere 
permanent molds are emploved (one 
the mold is drav ha eee 
from t ther ilf t facili 
tate the removal t! sting After 
ward is returned to pl receive 





tne s et Y ¢ irye ( 4 y 
trie a vad iit . t es 
Somer s t 5 I ite T els 
balls rollers t is 
attache b hinges t ‘ ilf 
cr the mht le ] i Ca l 
with suitable handling é 
vices Usuall the cast t ‘Ss 
may « removed wit i tongs 
but 1! Ss ne nsta es t ) ind 
advisable t provid t | with 
e'ector pins which aut l come 
into action and force the ting cast- 
Ings it of the mold ! tely when 
if Ss opened lt t s respect it I 
sembles the 1 ds ¢ ny \ | caSt- 
ing some of the 1 te Is n 

“A prominent eastern firm makes sash- 


weight < 


astings according t i met 


] cde S¢ ribed 


some 


molded horizontally in tiers in a 


vided with a number of small 


ings in one end 


through w 


extracted f1 


patented feature of the proce this 
particular instance is the method of 
making the core that serve r a plug 
in the open end of the mold \ spe- 
cial corebox is provi led in wil sev 
erai cores are made it at time In 
icdition to serving as ig, t core 
forms the eve in the end the casting 
and also imprints a figure to designate 
the weight pounds 


In a method patented by an inventor 





some time ago, sectr weights 
patterns designed t wel pound 
each are mounted to the number of 20 
or more on an ordinary matchplate for 
use in a snap flask on a squeezer ma- 
chine he castings may be produced 
iit Immense quantities at a n num cost 
and later may be assembled t ve any 
cesired weig by pa t sash 
weight cord t ug ts im 
opposite sides 

‘A company recently has beet rmed 
in the middle west for the manufacture 


sashweight in which the 


pattern is provided wit i ty and 
ar on which’ supplementa weights 


may De susp d to increase the weight 
of the ssembled unit 4 | have 
covered the sashweight field rather com- 
prehensively, but if vou fe ned to 
ask any questions I shal eased to 
answer them to the best ibility 
Gentlemen I thank 1 How that 
ivs Bill, “for a graceful flouris 
“Speaking confi lentiall, | vid ‘as 


Cver want 


H Ww 


evel uld like to hear vou nions 

tf the recent con t held in 

( fair city for the purpose inat 

£ a pres lent ror tft S grea ri 
s republic.” 

“Well,” said Bill l tell Chere 

nt much difference betw at- 
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~ 


selecting a method 
The 
the shop are given certain equipment for 
they 


ing a president and 


for making sashweights men in 


making the castings and have 


Designs Portable Gas Mold Dryer 


NOVEL 


molds 


apparatus for drying 


with manufactured gas 


A 


which is applicable to a great variety of 


work, recently has been introduced at 


the Kedzie Foundry Co., Chicago. The 


mold dryer is about 9 inches in diameter 
and 24 inches long Its weight is such 
that it may be carried about easily and 


hung on flasks at convenient points. Air 
fed into the dryer through 
The 


stee] 


and gas are 
flexible 


is covered by a 


device 
shell, 


854 inches in diameter, 4% inch thick and 


rubber tubes 


two 
seamless 
18 inches long. Inside this cover is the 
shell 
termediate air space from the outer shell 
firebrick, 


regular 


inner steel Separated by an in 


the inner shell is lined with 


perforated with holes at inter 
vals 

\ circular cover plate is fastened se 
at the top of the 


cylinder and the 


curely inner and outer 
gas and air connections 
this 


both gas and air to 


are screwed into plate, admitting 


the inner, firebrick 


lined cylinder. About a third of the way 


down from the top another air conne: 
tion is screwed inio the outer shell. The 
gas first is turned on and ignited by a 
torch through the lighting hole at the 


bottom of the device Che air, which is 


supplied by a fan blast, then is admitted 
his fills the outer chamber and rushes 


lighting hole at the bottom 


through the 


of the device Che air, which is supplied 





MOLD 
PORTABLE MOLD DRYERS MAY BE USED 
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} 


like or 


voters of 


t: use it whether they 


The 


and 


approve 


of it or not. our well 


known free fair democratic com- 


monwealth are given the choice of one 


BY ALBERT ZANDER 
by a fan blast, 
fills the 


through the perforations in t 


This 


rushes 


then is admitted 


outer chamber and 
he firebrick 
chamber 


to the inner or center 


A small 


at the top, combines 


amount otf t admitted 
the raw vas 


place \s 


the gas passes toward the bottom of the 


and partial combustion takes 


interior cylinder, more air enters through 


the holes in this cylinder and _ conse- 


quently the combustion becomes more 


11 


complete. Finally, the mixture of air, 


products of combustion are 
into the mold. By 


mold the 


gas and the 


passed circulating 


through the necessary baking 


and drying is accomplished 


More air is delivered to the combus 


tion chamber through the perforated fire 


brick than at the top. Air at a pressure 


equivalent to 4 inches of water column 


generally is used. However, compressed 


air may be used with the aid of an in 


spirator to reduce the  pressur¢ Phe 


outer layer of air keeps the steel shells 


and outer surface of the refractories cool 


The gas-fired mold dryer is hung on 


the flask, set in operation, and in a few 


hours, the time depending on the size 
of the mold, the interior surfaces art 
dried Che cope ther is hited off 

general inspection, and when replaced 
the mold is ready for pouring \dequat: 


gas and air piping together with flexibk 


' 1 
hose connections make It poOssIDie t« 
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1924 


June 15, 


two men for president and they 


whether they like him or 
not, an’ as Mr. Dooley 


‘there y’are me good lad!” 


accept one 


used to Say 


mold to the 
next as fast as the work will permit. Ir 


move the dryer from one 


this way the device may be kept in con 


designed by 


was the en 
gineering department of the Peoples Gas 
& Coke Co., The 
was suggested by John Anderson of the 
Kedzie 


Light Chicago idea 


foundry 


Test Super Refractories 
Anu 


the production, by 


vestigation having for its purpose 


electric furna 
, 


materiais ot 


the S¢ 


methods, of 
than 


commercial practice is being investi 


higher refrac 


toriness commonly used 


gated by the United States department 


ot interior at the Seattle experiment 


station of the bureau of mines Phe 


first material to be investigated is sil 
manite [wo methods of preparing t} 
material are being studied namely 
1 mixture of cla ind alu ! 


the form of bauxite, diaspors 


I t ‘ aque or ( Li¢ 

? wie th , + 

ri { ne ‘ Sl amot ( S ( 

ind = ire by ng with carbo t 

electric furt i¢ mater il thus 

, 7 

duce in the ele i s subrec 

+ + +1 ] 

oO e methods of testing retractory m 
’ ‘ 

terials and is asnionet nt br k 

other shapes and given both refracti 

and commercial tests 
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Foundry Output Is Large 


Making Globe Valve Corebox 


Metal Boxes Are Cast from Carefully Constructed Wood Master Patterns Where 
In Many Cases the Pattern Is Built 


Up from a Number of Small Segments 


prod- 
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box castings The best methods in 
patternmaking are essential since the 
pattern may be held in the storage 
room for several years 

Single pieces of wood may be used in 
making patterns for the smaller size 
of globe valves, but for the larger 
sizes it is considered better practice 
to build up some of the parts with 
smaller segments. In making the parts 
shown in Figs. 5,6,7,8,9, and 10 the 
wood is fastened on the face plate 
and turned on the lathe. The parts 
shown in Figs. 5 and 7 are made in 
halves, the center of each part being 
placed exactly in the center of the 


tace plate. The parts shown in Figs 


t 


6.8.9, and 10 are turned from the solid 


+} 


piece to the shapes shown by the 


ARE HOLE BETWEEN THE HALVES OF 
FIG OPEN VIEW OF} THE INLET 


dotted and solid lines and later are 
turned to the lines shown in_ the 


sectional drawings. All of these shapes 


are turned to. size using templets 
made or wood. celluloid, Zinc or brass 
and made from the _ patternmaker’s 
layout 

After the wood is turned te the 


shapes in Figs. 5,6,7,8,.9, and 10, a 
block of wood is procured which has 
a thickness sufficient to allow a_ bevel 
the length and angle of the diaphram 
\ templet is made from this pr ot 


that the piece shown ’ Fig 


wood S( 


5, when cut off at the angle of the 
iragm, may be worked easily to 
the proper angle by chalking the 
templet block and lying bot! 

iight board or plate. In the next 
operation a board is glued across the 
angle shown in Fig. 5 as is illustrated 
in Fig. 12. The thickness of this 
board as well as the thickness of the 


rest of the pieces may vary from 
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inch in small coreboxes to %-inch in 
the larger sizes 

Next the center of the angle board 
is found as shown in the end plan, 
Fig. 12, lines drawn on each side of 
the center, the distance between the 
lines being the outside diameter shown 
in Fig. 10. The board is cut to a 


depth shown at H, Fig. 10 and as 
Hf. Fig. 10 is shown in Fig, 12 Then 


the most of the projecting ring is cut 
away as shown in Fig. 10, working 
exactly to the line of diaphragm. The 
piece shown in Fig. 10 then is glued 
on the piece shown in Fig. 13. It 
is essential that the recess shown in 
Fig. 10 be in line and that the whole 
of this piece be on the same plane 


as the center line or parting line of 





THE GLOBE VALVE IS MADE IN THI 
PART OF THE VALVE COREBOX 


the box. The piece also must be in 
the center of the globe and at the 
proper distance from the clearance line 
at the thread chamber or at the end of 
the box. At least four checks should 
be made to assure this condition 
Dividers should be used to see that the 
piece shown in Fig. 10 is in the center 
ot the ball or globe. The piece illus 
trated in Fig. 13 is set upright on the 
core print end on the plate and squared 


h the plate. A small piece of wood 


wit 
of a thickness equal to the extension 
of the piece shown in Fig. 10 above 
the center line is extended across the 
two edges of the box Chen the Square 
may be used to put the piece shown 
in Fig. 10 in the same plane as t 
rest of the box At the Same time 
the surface gage is used to seat the 
center of Fig. 10 as shown in Fig. 13 

The piece shown in Fig. 9 next is 


made. The part is constructed from 


ne piece of wood, the radius FR being 
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FIG THE PARTS SHOWN IN FIGS 

HE PARTS SHOWN IN 
S a part ¢ is Ss ( 10 on Britis 
Empire resources which is now being 


I 
published. 


Following a historical sketch, there 


al chapt rs ol t! raw materials of 
the British iro ind steel indust: 
nd the resources rr the manu ture 
‘ ron and steel in the British do 
minions Foll ge this ar chapte 
n pig o1 ought ir¢ orgings 
heavy steel cas gs e Shefhel 
dustries t pl eets ire ~ Pp 
yuilding nat ] structura ‘ 
hoops and strips iiroad Ca build 
ng mater il, etc d ] 1 I Ca 1 Cas 
wit! the develoy ent oO the dus 
tries in questi in Great B iin and 
t rough« it the B tis ¢ It Ss 

useful work « ( ence 

he Bost Pe of the Salem } 
F indry ee | Sale Mass., has 
ee! discontinued Edward P Brock 
lormerly represented the Salem com 
pany with offices at 231 Congres 
street 


IGS 


AND 7 ARI 
AND 


TOINED FIG LIKEWISI 
ARI 


IOINED 


Move to New Quarters 


The Pittsburgh Testing Laboratory 
Pittsburgh, has moved to the ew | 
) tories and offi < uld re ited 
oO stevenson street i l ist I ~ 
building Ss l 5-ste t ct rete 
Structur¢ well lighted 1 ( lated 


Test Nickel Anodes 


such ; 11 


reple1 shing tl solutio ickel plat 
ing, have been investigated bv th 

t 1 of standards Detern of the 
I ve veehavior of diff t torms oft! 
I K¢ sur S electro] tl ] i 
cast kel solutions ( I elec 
troplating was the purpose of the test 
rhe experiment showed that the addi 
tion of chloride to the solution causes 


all types of anodes to dissolve with high 


The chief difference 


eficiency 
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behavior of the different types of an 
odes was in the uniformity with which 


they dissolved Anodes having a hig! 
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carbon content were found to dis 
solve more readily than the more nearl\ 
ure forms of nickel, about 1.5 per cent 
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ol carbon tound satistactory Appre 
ciable amounts of sulphur and copp 
were found to have a harmful effect 


Study of Foundry Practice Essentia 


embracing some i 


OREBOXES 


th features shown i1n_ the 4 


companying illustration are made 


every day and furnish an _ interesting 
commentary on the fact that pattern- 
makers do many things for which, it 


they were pressed, they would find it ex 


tremely difficult to furnish an explana 
tion. The core shown is for a casting 
1834 inches long, 7% inches diameter 
and with an opening at each end 2%, 
inches square reinforced by the flanges 
B B. The illustration shows the core 
box as it first appeared and also as 
it appeared afterward when the addi- 
tional prints were added to the end 

In the first instance the core prints on 
both pattern and corebox were made 2 

inches square, the size of the required 
opening, and 3 inches long In the 








to distant foundries to be molded and 
they seldom see the resulting castings 
The flange B B in one piece was held 
in place loosely by wires and_ betore 
many castings were made the holes 
the end J became worn and as a result 
the yremaker was forced to hold th 
flange in place with one hand and ram 


other As 


the sand with the 


ox first was assembled the wires hold 
ing the flange in place were inserted 
from the imside. After the core was 
rammed the coremaker had to dig down 
pull the wires and then fill the excava- 
tions with sand and slick the = surtace 
before he turned the core over on a 
plate. After the corebox was removed 
the flange B B was drawn laterally from 


end of the core 
Mistakes of the f 


the 





second instance a large circular print resulting in loss of time in the core 
was added to each end of both the room and foundry are caused by lack 
pattern and corebox This was found f foundry knowledge on the part of the 
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END AND TOP VIEW OF COREBOX BEFORI AND AFTER EXTENSION PRINTS 
WER! \DDED TO THE ENDS 
to be necessary due to the tact t thre patternmaker Patternmakers who have 
small prints would not support no /pportunity yf studying foundry 
weight of the core without a great practice at first hand, and in fact those 
of extra work on the part of the « who have the opportunity, should study 
maker and molder. The old time tow the trade journals devoted to the sub- 

ryman might claim that the patte: t 

maker shou know all thes thine At the gestion of the foundry fore 
Quite true, it how is he going the small square 234-inch core 
learn except through actual found prints were removed and replaced by 
experience or through frequent con t id prints 2% inches thick 5 inches 
sultation with the foundryman? Con diameter fastened ntrally on the ends 
paratively few patternmakers have an op t the pattern. The corebox was changed 


portunity of acquiring foundry experi 


ence during their apprentice days and 
afterward in many instances they work 


in shops where the patterns are taken 


by the addition of an extension at 


end corresponding to the prints on the 
ends of the pattern. At this point it is 


pertinent tor a man who has had no 


similar experience to inquire how t 
fiange B B can be removed with t 
new addition to the core print blocl 
ing the way 

The flange pattern was cut throug 
it the apex of the angle and after t 
corebox was rammed full of sand a 
scraped off flush, the two parts of t 
flange were extracted at a 45 degr 
angle. The cavity then was filled wit 
dry sand and the core was rolled ov 
on a plate. After the core had dri 
the sand filling the cavity was clear 
out 

In making the change the patternma! 
er retained the plan of inserting t 


wires holding the flange from the 
side. At the suggestion of the « 
maker the box was returned to the | 
ternmaker to have the wires insert 
from the outside. The patternmaker ma 
the change but thinking to impr 
mn the original plan he substituted | 
wooden pins for the wires. Damp 
in the core room soon expanded 
pms so they could not be used wl 
upon the coremaker threw them aw 


and used some old spike nails w 


the floor This 


tound on foundry 


placement proved to be. satisfactory 


Book Review 


Nonferrous Metals and Minerals of th 
British Empire, by N. M. Penzer, 
pages, 7% x 10 inches; published by 
Ernest Benn Limited, Bouverie Street 
London, and furnished by THe Founnry 
Cleveland and London, for $6 in U. S. A 
ind £1 Is Od in Europe 


264 


This is one of the 10 volumes 


British Empire resources which is no 


being published under the auspices 


the Federation of British Industr 
In company with its companion v 
umes it 1s with a 


Wales, 


Sir 


prov ided 


rorewo! 


by the Prince of and a ge 


Eric Gedd 
Federation Oo! Br 


eral introduction by 


president of the 
ish Industries 
ilso 


Redmayne chairman of the 


Mineral R: 


\ special introduct 


written by Sir Richa 


has been 
Imper 
sources bureau 


book 


Ics regarding 


In this complete data art 


the nonferrous 


metal resources of the British empiré 


and it is believed th 
time that 


brought 


are presented, 


is the first this informatio! 


has been together in cor 


1924 











‘rous 


npire 


this 


ation 


cor 
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venient form in a modern publication. 
Thirty-three metals and 
minerals are dealt with, including alum- 


nonferrous 


inum, antimony, chronium, cobalt, cop- 
fluorspar, lead, 
molybdenum, 


per, gold, graphite, 


magnesite, manganese, 


THE FOUNDRY 


monazite, nickel, platinum, sulphur, tin, 


vanadium, zinc, etc. The book is di- 
vided into three parts, part I dealing 
with British Empire metal and mineral 


resources statistically; part II is geo- 


graphical and descriptive; while in part 
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IIt will be 


bibhography of the 


found a very complete 


existing literature 


dealing with nonferrous metals and 
minerals. This book, like the others 
in this series, is a valuable work of 


reference. 


Nickel Promotes Density in Cast Alloys 


NCREASING use of nickel in brass 


and white metal is receiving con- 
siderable attention in the brass 
foundry business. The comparatively 
recent use of this element is not sur- 
prising, for it was in 1886 that nickel- 
steel first was described in technical 


papers. Nickel as a metal is familiar to 
the general public because of its exten- 
sive use in nickel-plated ware, but few 
realize that only 5 per cent of the total 
production of nickel is used for such a 
purpose. 

Nickel forms alloys with a number of 
the more common metals. In combina- 


with and zine in brass it 
acts as a decolorizer and gives the class 
nickel-silvers, or 


here is 


tion copper 
of alloys known as 


German silvers. Its function 


two-fold—to decolorize and to increase 
resistance to corrosion. 

Nickel in amounts from 0.05 per cent 
to 1.5 per cent will increase the density 
of a structure of any copper base com- 
position containing upwards of 80 per 
cent copper. The density is increased 
proportion to the 


added up to 1.5 per 


progressively in 
amount of nickel 
cent. No improved effect is produced 
as far as density is concerned covering 
between 1.5 per cent to 5.5 
per cent to 10 per 


the range 
per cent. From 5.5 
cent the density of the structure again 
The latter 
is now used to a great extent by 
that which 
rust withstand 

lo keep the 


tin content is lowered as the 


noticeably is improved 
range 
make castings 


high 


companies 
pressure 
constant, the 


nickel con- 


hardness 
tent is increased. 

Articles such as lubricators, injectors, 
that are tested 


inspirators, impellors, etc 
125 to 350 pounds pressure, will 


ranging 


Irom 


show losses due to porosity 


from 5 to 15 per cent, depending upon 


the nature of the castings. Special al- 
lovs which contain nickel have been the 
neans ol cutting these losses trom 20 
to 75 per cent 

By increasing the density of a struc- 
more service- 
The 


acid properties of castings are also con- 


well 


ire, castings are made 


ible for resisting pressure anti- 


siderably improved, because it 1s 
Abstracted from a paper presented at a meet 
ng of the Metropolitan Brass Founders asso- 
ciation, New York The author is consulting 
metallurgist to the International Nickel 


BY W. M. CORSE 


established that a close grained structure 
will resist the erosive and corrosive ef- 
fects of acids far better than an open or 
porous structure. 


Nickel is used in making several types 


of castings that come in contact with 
superheated steam This development 
has taken place within the past few 


years, and it has been found that mix- 
tures containing nickel from 8 to 10 per 
cent, with a tin content ranging  be- 
tween 6 per cent and 10 per cent, re- 
mainder copper, are the best mixtures 
to use for this class of work. 


of mixture is 


This type 
termed “nickel-bronze.” 

nickel 
with brass, or bronze mixture, will im- 


The use of small amounts of 
prove the tensile strength and elonga- 
tion to While 


available 


a considerable 
no definite 


extent. 
there are figures 
of tests conducted to determine this par- 
said that its use 
to 0.50 per cent 
types of 


ticular point, it can be 
in amounts from 0.25 
will improve certain 
mixtures to the extent of 15 to 30 per 
cent in strength. Tests made 
with composition G bronze, copper 88, 


tin 10, zinc 2 per 


bronze 
tensile 


cent when cast into 


test bars, had a _ tensile 
38,000 square 
inch with an elongation of 28 per cent. 
On remelting this alloy 0.35 per cent 


regulation 


strength of pounds per 


nickel was added, which raised the ten- 
sile strength to 50,000 pounds per square 
inch and the elongation to 55 per cent. 

Experience has shown that practically 


every mixture used in common brass 


ioundry practice may be improved in 
tensile strength and elongation by the 
from 0.1 


The good effects pro- 


addition of nickel in amounts 


to 0 per cent. 
duced are more pronounced as regards 
toughness. 

Bearing bronzes of the copper-tin- 
lead type are noticeably improved by the 
use of nickel in amounts ranging from 


More 


in that type known as heavy duty bear- 


0.25 to 3.5 per cent especially 


ings such as are used in rolling mill 
work. A mixture composed of copper 
80 tin 10 lead 


modified to contain 1 per cent of nickel, 


and 10 per cent, when 
will in most instances improve the ten- 
sile strength and elongation from 10 to 
30 per cent 

By the use of an alloy containing 
33 1/3 per cent each of copper, tin and 


bad 


4 : | 
nickel 


detected 
melting 


nickel, no effects can be 


from the addition Its 
point is 1680 degrees Fahr., so that no 
overheating is necessary to get the 
nickel in solution 

Another 


important improvement 


n 


bearing mixtures containing nickel is 
that the resistance to compression is in- 
creased. This does not mean to imply 
that the plasticity of a structure is in 
any way impaired. On the 
We find 
ficial in this respect in that the mixture 
will not 


will 


contrary it 


is improved. that it is bene- 


having it only bear a 
withstand 


than a 


heavy 
shocks 
this 
Yet, the structure will be suf- 


load, but heavy 


far better mixture without 
element 
ficiently plastic to make it readily con- 
form to irregularities in a shaft or jour- 
nal 

One of 


the outstanding benefits ob- 


tained in connection with the use of 
nickel in those types of bearing bronzes 
that 
that the presence of nickel quickens the 


rate of 


contain high amounts of lead, is 


cooling to such an extent that 
lead 
reduced to a 


the prevalent condition known as 


sweat or segregation is 


minimum, thus improving homogenity 


The principal thing that must be borne 
in mind, in connection with the use of 
nickel in all bronze or 
aluminum mixtures, is its high melting 
We find it is 
preferable when using nickel in a mix- 
that it be 
medium of a 


types of brass, 


point and refractoriness 


ture introduced through the 


rich alloy, which melts 
about 1700 degrees Fahr 
Nickel 


part in the 


now is playing an important 
field. The 
respect is 


that from 1 to 3 per cent nickel densi 


aluminum alloy 


principal advantages in this 
fies the structure, producing a fine sur- 
taking 
a high polish and holding the luster for 


face which is more capable of 
a considerable time 

It has been found that small percen- 
tages of nickel added to aluminum mix- 
tures containing magnesium and man- 
ganese respond readily to heat treatment 
and has a noticeable effect in increasing 
tensile strength as well as the toughness. 

Doubtless many other uses for nickel- 
bearing alloys will suggest themselves, 
but the few instances given will illu- 
strate the benefits to be derived in some 


iustances and point the way to others. 
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As evidence o! tn ncreasing Lis¢ I pro yably are using a horn gate core Alloys Make Permanent 
cke] in brass, the ingot manufacturers that is too hard; or else a core made 
find it difficult to ol raw mi from sand bonded with a water soluble Molds Success 
hich does not contain this element. In pinder. A core of the latter characte In a recent speech before the Pitts 
nv cases it is found beneficial to have will absorb moisture from the sand burgh Foundrymen’s association Jesse 
this element present in the ingot and cause the iron in the immediate L. Jones, chief chemist of the West- 
; vicinity to boil thus causing blow inghouse Electric and Mig. Co., East 
Cylinder Develops Blow holes In the foreg ing Wwe ass ime Pittsburgh, Pa . state d mee see sider- 
that the mold is made in green sand able interest 1s being shown Dy many 
Holes Near Gate If the mold is skin dried with a torch users in permanent mold _ castings 
We at enclosing a blue it jis essential that no wet blacking These castings cannot be cast quit 
t of a cylind 32 inches long should be applied to the gate e as closely to size as die castings, but 
a > bore provided with molder may apply the flame at the they are much superior to sand cast 
irs i S I tang lar fla ge pOttor es t appear a t top ngs this respec ] the cast ( 
ve it r end and with but that does not mean that there is certain alloys the permanent mol 
t . rt S npet o s§ ( S 
ne : full wit the san $39 
i ite and its qualit s Dette tna 
) \\ iv< 1 ( 7 a tnat I thie Sal i casting a 
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plane t right nei t that nuime 1 OW les Supe! 
ved t first é ficial] the castings may 
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rl eate ente the pot purposes they mm prove <« 
r 4 $1 flan tirel atistact Howe 
\\ ise a perforated whet ross-sections 
e fe 1 skim gate. Blow made. the efect ; \ 
; sly a ees t ¢ dent Perma — 1 
1 where the metal frst ngs ) thi t 
¢ tn core [re 1 It It ) = 
‘ ; ving inal Rg ~ s t il \ t 
i 1 these casting tm) enarde p ‘ 
200 ft 2.10 per cent { ) tak 
uly t 0.07 to 0.10 pet caretu desigi 
cent phosphor 0.40 t mold and casting so that t 
0.50 per cent; mangan metal will be set from t 
On ¢ 0.70 per cent total hottem uy Iron-alu 
approximate 3.50 bronze , ss 
ent. We shall appreciate lends itself well to cast 
! nformation that wi permanent molds. It |! 
t t my] ve r pl the strengtn r ste and t 
tice castings ive a eaut 
| Without tuall golde1 col Manga 
ng a ld we bronze on a unt of its | 
in venture a g s at the melting | t also casts we 
probable cause of your trou Howev t rreatest 
Yi molding | ti velopment in permanent n 
een I pe il rignt ] castings S the Val 
1 1g t to b ninum alloys, esj 
material er the pattern should a flame inside the gate air and the 95 per cent aluminum and*5 
‘ plit the first way of the sec- ( pass through the gat ind ignite cent sili slloys 
Oo d Several dry sand core ar¢ re- aga upon striking th ( I a No — —— 
quired to form the hopper shaped heat is developed on the ide of 1 , . 
end im either conc. The ansivele of ute and the blecking docs net dey. As ‘oes Monasite Gand 
ir iron 1s quite satisfactory for cast 1 resu violent ebullition takes place i Edito 
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reasonab might assume that one of - ments c ning the use of zirco 
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centage of thorium. After the extrac- 

tion of the thorium, the cerium re- 

s as a by-product, generally in 

the form of the carbonate together 

with other impurities present in the 
sand 

Sil e oO onium is an entirely 
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different mineral. It is true that it 
occurs in the form of sand, and often 
s separated from monazite by electro- 
magnetic concentration prior to the 
chemical treatment of the sand by 
the extraction of the thorium. Zircon, 
the neralogical name ( silicate ( 











By Charles Vickers 


How and Why in Brass Founding 











Core Seam Leaves Fin in 
Impeller Casting 
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Iron Appears in Metal for 
Bronze Gears 
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Acid Steel Again Takes Lead 


TEET. castings production in 1923 broke two rec- 
ords, closely approached a third and developed a 
metallurgical enigma. The total of steel castings re- 

ported by the American Iron & Steel Institute is the 
largest ever recorded, reaching 1,458,031 tons, or al 
most 41 per cent more than the 1922 total of 1,034,508 
tons. The remarkable production of 1923 is the largest 
noted since figures first were compiled in 1909, exceed- 
the peak war year, 1917 with its 1,441,407 tons. 
total surpass- 
ing all previous production is noted in electric furnace 
steel castings which last vear reached 235,958 tons, sur 
passing 1922 with its 154,982 tons by 80,976 tons and 
giving an increase of more than 52 per cent. The high- 
previous production of electric steel castings was 
noted in 1920 when the total of 155,196 tons estab 
lished a high mark and excelléd the previous year by al 
most 39 cent. 


Ing 


lhe second phenomenal increase to a 


est 


per 

pen hearth castings production also registered a 
strong gain, the total of 1,152,609 tons for 1923 ex- 
ceeding the previous year’s total of 830,748 tons by al- 
most 39 per cent. 

Open hearth steel production over the past few years 
presents an interesting riddle. In the early days of 
recorded statistics, basic steel castings output exceeded 
acid steel, and in 1916 the former constituted 52 per 
cent of the total of the open hearth product. Then the 
latter gained the lead and maintained it consistently un- 
til 1921, when of the total of 434,445 tons of open hearth 
steel castings, 217,957 tons were made in basic lined 
furnaces and 216,488 tons in the acid units. The fol- 
lowing year seemed to support the theory that basi 
had taken the ascendancy and would maintain it, for of 
the total of 830,748 tons of open hearth steel castings 
made, slightly over 51 per cent were of basic metal 

\t this time the opinion was advanced that basic 
practice had taken the lead permanently. Basic steel 
does not require the class of selected material demanded 
in acid practice and it does not. require as high a pro- 
portion of pig iron as the latter process. Further, it is 
possible to meet specifications with basic open hearth 
steel even with the lower requirements as to charges. 

The totals for 1923 challenge the theory that basic 
practice will maintain the lead and reverse the compara- 
tive conditions. Of the total of 1,152,609 tons, 581,299 
tons or over 51 per cent were made in acid lined fur- 
naces. It has been suggested that with operating costs 
fairly even, the acid lining costs less and lasts longer 
Further, the disparity between scrap and pig iron prices 
was less last year than in the two previous years as may 
be noted from the following table: 


Potal O-li Basic steel Acid stee Sasi n Hea { 
Year stings castings castings *Pittsburgh ** Pitt g 
1 17,957 216,488 $21.47 $13.6 
1922 8 $8 425,98 404,767 24,02 17.41 
l l 81,29 6 ‘ 
*( ! W P. Sny r & ( Pitts 
1 R Sta t \ 


It will be noted that the difference between the price 
of iron and that asked for heavy melting scrap has grown 
less. In fact, at one time during the past year heavy melt 
ing steel was selling at $21.00 Pittsburgh and basic pig 
iron Which was a drug on the market for several months 
only $19.50. Probably this condition 
serves to explain the swing back toward larger acid 
steel production. 

Bessemer steel castings totaled 67,512 tons in 1923 an 
increase of 42 


was bringing 


per cent over the previous year, closely 
paralleling the growth in output of all steel castings 











Trade Outlook in the Foundry Industry 


OQUNDRY operations have sagged, in many cases 
below the level of activity noted in the industries 
which contribute directly to castings order books. 
This particularly is true of automotive shops, where de- 
liveries have been curtailed almost to the zero point, al- 
though in many cases the automobile plants themselves 
are working on reduced schedules. Obviously, stocks 
of castings which in the past have not been maintained 
far in advance of immediate needs, will not suffice to 
sustain even this restricted output of cars. Many predict 
the turning point leading to better foundry production 
will fall within the next thirty days. 
Little apprehension is expressed, and 
almost without exception manufac- 
turers believe that the present lull is 
the result of a mental condition, the 
applying of lessons learned in the de- 
pression of 1920-1921, rather than an 
actual industrial crisis. Demand and consumption have 
not suffered. Retail sales are unimpaired, particularly 
as regards necessities and many of the luxuries which 
have won their way into the necessity class. Better con- 


No Alarm 
Expressed 


to Sl During May, one merchant stack went blast 
and nine were blown out, giving a net loss of eight tor 
the month 

Despite the stagnation reflected in pig 


iron production, buying picked up dur 


Buying ing May. The larger radiator, cast 
Increases pipe and railway foundries contracted 


for a total of more than 100,000 tons 

of iron. Other foundry interests, 
fident that the bottom in price was approached or appre 
hensive of inadequate stocks purchased against third 
quarter delivery. Gray iron jobbing foundries have been 
operating practically on a day to day basis and have 
bought only for immediate needs. Malleable operations 
are spotty. Railway foundries making heavy malleables, 
such as draw gear and couplers are active and fair pro- 
duction is maintained on other sundries such as journal 
boxes and car fittings. Automobile manufacturers have 
cut orders for malleable castings with immediate effect 
upon the foundries making this class of castings. Accord- 
ing to the department of commerce, malleable foundry 
operations during April were at 53.7 per cent of capacity, 


con 





ditions obtain in compared with 
marketing of au- . 66.5 per cent for 
tomobiles. Elec- Prices for Raw Material for Foundry Use the preceding 
trical household CORRECTED JUNE 6 month This 1s 
. Iron Scrap 
dries are sell- f the we 
— Irt . = aa N Foundry, Valley... ..$20.00 to 21.00 Heavy melting steel, Valley.$19.50 to 20.0 lowest point 
ing freely. Build- No. 2 Southern, Birmingham 20.00 to 21.00 Heavy melting steel, Pitts. 15.50 to l¢ in the past four 
. , -t. N 2 Foundry, Chicago.. 22.00 to 22.50 Heavy melting steel, Chicago 13.75 to 14.25 : 
ing construction N foundry, Philadelphia 21.89 to 23.26 Stove plate, : Ch eng ) 8 5.5 16.0 months, but iS 
has encountered a No. 2 Foundry, Buffalo ... 19.50 to 20.00 No. 1 cast, Chicago 19.25 to 19.75 ahead of Novem 
. Basic, Valley . 20.00 to 20.50 No cast, Philadelphia 7.00 to 18.00 : ‘ P 

setback, but res- Basic, Buffalo 19.50 to 20.00 N cast, Birmingham 18.00 to 19.00 ber and Decem 
‘ famnane obs are + Malleable, Chicago : 22.00 to 22.50 No. 1 cast, Buffalo 17.50 to 18.5¢ _ Or? - 
idences still are in ‘wiete Bunk itEeee Cor whack, icon, Pinbeu ee ber, 1923. Orders 
demand in the Coke Rai wheels iron, Chicago... 16.50 to 17.00 for sanitary ware 
: , — oe Railroad mal., Chicag 17.50¢t eg oe : : 
large r centers, Connellsville foundry, coke $4.25 to 5.00 Agricultural mal., Chi iz ) 7 Oo declined during 
: . Tre}: ‘ise count yundry, ke 4.00 to 5.90 Mal'eable uffalo : f 
and commercial W anty foundry « ‘ le, Buffal x ) April. A total of 
type building con- 97,606 baths were 











struction is pro- 

ceeding. April building awards in 27 northeastern states 
showed a decline of 7 per cent when compared with 
March, but the total was only 3 per cent less than in 
April 1923. Contemplated new work declined 10 per 
cent in April, and building costs show little tendency 
downward. Despite these factors, plumbing 
foundries are fairly active, due probably to delayed or- 
ders accruing from the phenomenal March building 
awards. Sales of plumbing brass goods in April sur- 
passed those of the same month last year. 

| During May, pig iron production reg- 
istered another marked drop, accord- 
ing to statistics compiled by the /ron 
Trade Review. The total for May 
was 2,631,248 tons compared with 3,- 
226,107 tons for April. The May fig- 
ure is the lowest point in the past 18 months, being 18.4 
per cent less than April, and with the exception of the 
616,366 ton loss in October, 1919 during the steel strike, 
the past month showed the most decided slip in recent 
history. Merchant iron production in May totaled 
659,221 tons, compared with 708,151 tons made in April. 
This shows a loss of 48,930 tons or 7.4 per cent. Ona 
daily average basis, May showed a production of 21,256 
tons per day against 23,605 tons for April, a loss of 2340 
tons. The total number of furnaces in blast on the last 
day of May was 188, compared with 234 on April 30, 
and 269 on March 31. The May loss in active furnaces 
was 46, bringing the total loss for the past two months 


ry 
goods 


Pig Iron 
Declines 
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. ordered against a 
shipment of 103,184 and unfilled orders for 239,118. 
rhe previous month showed 130,375 ordered, 116,917 
shipped and unfilled orders amounting to 245,921. April 
was the first month since last November in which the 
orders have dropped below the shipments. Orders for 
lavatories, sinks and miscellaneous enameled sanitary 
ware showed a similar disparity when compared with 
April shipments. Employment in many lines has de 
creased during the past month, falling to the same level 
reported last November according to compilations by 
the tederal reserve board However, employment 
agencies are not besieged by those out of employment, 
and no excessive crowds are encountered when works 
advertize for men. This would tend to indicate that even 
those out of employment consider or have been advised 
that the condition is temporary. Automobile production 
has been cut from 25 to 50 per cent 
New York quotations on nonferrous 
metals, according to the Daily Metal 
l'rade of June 6, follow: Casting 
copper, 12.37! 2c to 12.50c; electrolytic 
copper, 12.75c to 12.87! 5c; Straits tin, 
42.12'M.c: lead, 7A2ZMec to 7AZMe; 
antimony, 8.25c; nickel, 30.00c ; aluminum, No. 12 alloy, 
reme!t, 21.00c¢ to 22.00c. , Zine is 5.85c¢ to 5.90c, E St 
Louis, Ill. Average prices for May follow 
(New York Quotations) 

Castings Electrolytic lin Aluminum Zin 

pper Copper Lead Strait Antimony 98.99 St. Louis 


947 2? nace - 9 


5 4411 
Lé i ) 44.11 8.55 


Nonferrous 
Prices 




















Comings and Goings of Foundrymen 
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Large Gathering Marks 
British Convention 
(By Special Cable) 


The 1924 


of British 


Institute 
New- 
the 


meeting of the 
Foundrymen held at 
June 4 to 6 


enthusiastic held since 


castle-on-Tyne, was 


largest and most 
organization, R. 

Ltd., 
elected 


installed 


the inception of the 
QO. Patterson, Smith-Patterson, 
Blaydon-on-Tyne, who was 
in Birmingham last 


Other 


year Was 


is president, officers who have 


1 


assumed charge of the affairs of the 


nstitute include J. Cameron, Cameron 
& Robertson, Kirk intilloch, senior 
vice president and Vincent Faulkner, 


Trade 
W. Finch, 


editor, The Foundry Journal, 


junior vice president F 

reasurer and W. G. Hollinworth, sec 
retary were re elected to their respe 
tive offices 

Oliver Stubbs, who during his term 


is president of the institute, visited 


he United States and was the guest 
the American Foundrymen’s as 
ciation was the recipient of a unique 
mor in being made on _ honorary 
fe member of the Institute of British 
yundrymen 
\ special telegram of greeting was 
t to G. H. Clan \jax Metal Co 
iladelphia, president ot e Ameri 
Foundrymen's § assov which 
ganization was re sented at the 
ewcastle meeting by its past-pres! 


mn HH. D 
& Machine Co., 


Great Amounts of Copper 
Used in Automobiles 


s annual survey oi the automet 

the Copper and Brass RR 
cl issociation pl ces total 1923 con- 
p of copper in cars, truck:, ané 
essories at 170,000,000 pounds. This 
in increase of 61,720,000 as compared 
1922 and of 90,000,000 over 1921 
Copper content « the American car 
truck varies all the way from 18 


750 pounds. This total consumo 
indicated includes not only the 
nt metal carried by the finished 
car, but also the copper used 


epair parts, replax ments, Spx cial body 


rk, accessories and in the increasing 
f closed body models, and cop 
in alloy as well as the pure metal 


Removes to New York 


om 3 Harris, assistant sales man- 
of the W. W. Sly Mig. Co., has 
nsferred his office from Cle veland 


» 50 Church street, New York, where 

will ' 
New 

i me & 


sales in east- 


New England 


continues as district 


have charge ot 
York 


arter 


and 


THE FOUNDRY 


charge of 
New Jer- 
Maryland 


will have 
York City, 


Pennsylvania, 


and 
New 


eastern 


manager 
sales in 
sey, 
and Delaware 


Moves Office 


Austin Co., 


its Chicago district offices from 


The 


moved 


Cleveland, has re- 
the Continental & Commercial National 
Bank building to the Burnham build- 
ing, 160 North LaSalle street, Chicago. 


Purchases Land 
Inland 
land 


The 


chased 


Engineering Co. has pur 


and buildings with railroad 
facilities at 505 Kensington avenue, Chi- 
the 


will be 


offices of the 
located there 


cago, and company 
hereafter 


Appointed Distributor 


The Dominion Foundry Supply Co. 
Ltd., 185 ot., 


Quebec, 


Wellington Montreal, 


Canada has been appointed 
for the fluxes manufactured 
by the Cleveland Flux Co., Cleveland, 


Ohio. 


distributor 


Seeks Steel Rings 


Swister & Co., 47 
lervis, N. Y. 


steel furnace casing 


Front street Port 


desires to obtain cast 


rings 


Takes Over Plant 


The Rockingham Foundry Co. has 
taken over the plant of the former 
Portsmouth Foundry Co. at Ports 


mouth, N. H., 


foundry 


and will operate it as 


a jobbing 








Obituary 
Frank C. Caldwell a director of the 
Link-Belt Co., Chicago, since the put 


the H. W 
the 1921, 
he morning May 15, while on 
Mr. Caldwell 


1866, 


Caldwell & 


Link-Belt Co. in 


chase of Son 


Lo by 
died on t 


the way to the bank 


was born in Indianapolis in and 


went to Chicago in the early eighties 


to complete his education at Union 
College of Law He practiced law 
until 1892 when he became vice presi 
dent of H. W. Caldwell & Son Co 
He became president mn 1908, Mr. 


Caldwell was president of the National 
Metal Trades in 1911 12, 
and served as treasurer of the as 
1912-22 
Edward 


manager 


association 


sociation in 


George Long, tormerly vice 
director ot 


died 
Mr 


president, and a 
the Joseph 


May 21 at 


Dixon Crucible Co., 
Ridgewood, N. J 


Long was 74 years of age He en 
tered the Dixon company's employ as 
a messenger boy in 1878 and _ “°re 
tired as vice president in 1920. 

Henry Johnson, for many years 


foundry superintendent for the 


Machine Tool Co., Bridgeport, Conn., 
died recently at his hom 

John H. Morton, purchasing agent 
of the Malleable Iron Fittings Co., 
Branford, Conn., died Wednesday. Ma 
i 


Albert F. 


perintendent of 


aged 63, su 
the H M Meyers 
Shovel Co., Beaver Falls, Pa. branch of 
the Ames Shovel & Tool Co., 
died May 12 in his home at New 
Brighton, Pa. He born in old Al 
legheny City and entered the 
the H M 


re, rising steadily in their 


aX 


Ashenbaugh, 


Boston, 
was 
Mevers Co. at 14 vears 


he became superintendent 25 vears ago 

William LD) Miller who |} id been cor 
nected with the Lewis Foundry & 
Machine Co., Pittsburgh, for a num 
ber ol vears as roll advisor and 
died 
Mr Miller w 


, 
crrcle ot triends in the Ste DUSINESS 


ilesman, May 13 of pneumonia 


is know1 to a wide 


Foundry Co., Chi igo, and vice 
dent of the York 
Works, York, 


in Chicago, 


Foundry, W 
Neb died it his 
May 1] He had been 


connected with the Nichol-Straight 
foundry for eight years. He is survived 
by a widow and two sons 

James H. Beans, president of the 
J H Beans Foundry Lo., Martins 
Ferry, O., died at his home Wheeling 
W. Va., May 11 Mr. Beans was bort 
\ug S, 1873 at Braddox k, Pa His DD 
ents moved to Steubenvil O., whe ( 
was 4 vears old He received his edu 


cation at Steubenville and later served as 


a civil ¢ 


ugineer on the Pennsylvania rail 
road In 1893 he went to W heeli: w i 
short time later becoming associated 
with the Center Foundry Co Fifteen 
years ago he purchased the William 
Ma Foundry at M | \ 

Office Is Moved 

Che office of the Ohio State Foun: 

mens association has _ beet removed 
irom the Century building to 5713 Eu- 


Cleveland 


clid ave ue, 
I ecretary-manag 


Set Convention Date 


decided th: annual 
convention of the Association re 
nique de 


It has been it the 
Fonde rie de Franc e wW ill be 
held this year in Paris on Nov. 21 


to 23 
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THE PISTON AND YLINDER O 


Constructs Heavy Duty 
Suspended Grinder 


\ heavy-duty, ball-bearing, swing 
grinder which may be used in the clear 
ing room of the foundry, has been « 
veloped by C. A. Fox, Oakmont, Pa., 
and is being distributed by the Desmond 
Stephan Mfg. Co., Urbana, O The 
new machine is shown in the accom 
panying illustration. 

Power is furnished by an_ electri 
motor located at the opposit end = ¢ 
the frame from the grinding wheel. The 


, < nded ; 1) 7 ] ’ 
cevice Is susp ed It n tH celine 


on a hook, the pomt of suspension o1 

the frame being such that the motor 
1 grindin wheel ar balanced, thus 

making it easier for the perator t 

control and direct the machin Phi 

wheel driven b in endless elt fr 

t motor, which has a capacit f J 


horsepower 


Heavy-duty, ball bearings are used 
throughout The bearings are enclos 
in a dust-proof case inside the wheel 
lousing and packed in grease A 24 x 
inch grinding wheel is used, runni 
it a speed of 9000 feet per minute It 
necessary to remove only tw bolts 









the flange nut when changn wh 


atl 1 


Develops Enclosed Type 
Jarring Machine 
The Tabor Mfg. Co., Philadelphia 
introduced a new, plain jarring ma 


ne in which all parts are enclos 





the piston strikes just before the jarring 


striking 





strikes against the 
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, 





he base. It is claimed that in addition 
to imparting the required resiliency, the 
cork buffer is in effect a spring that 
starts the table upward after the suc- 
ceding blow. The machine is provided 
with a internal, high-speed, jarring valve 
made by the company. This valve ‘is 
located in the bottom of the jarring 
which, it is claimed, eliminates 


ston, 





I 





cad air space, 
“he jarring piston and the jarring 


valve are the only two parts requiring 
io % 


rication and oil is introduced to these 


through oil pipes provided on 


stand an ed 
The machine is built in seven sizes 
ranging in table size from 28 x 40 


nches to 68 x 80 inches. 


Builds Two Speed Saw 

The Porter-Cable Machine Co., Syra- 
cuse, N. Y., recently has adopted a 
two speed arrangement for a 20-inch 
motor driven band saw This combina- 
tion converts the machine into a dual type 
saw which is adaptable to wood or 
metal cutting. The regular speed for cut 
ting wood is 3000 feet per minute To 
cut metal, a knob on the gear case may 


} shifted. This changes the gears and 


Ca 
reduces the speed of the saw by halt 
motor is housed in the base and 
tirely enclosed to keep the dust in 
the patternshop or cleaning room from th 
ving parts of the machine The driv 


chanism runs in oil and is ball bearing 


throughout. The two speed arrangeme 
s intended to add to the usefulness 
th machine making it suitable for 


aluminum and brass cutting, sawing hard 
rubber and fiber in scroll designs, a 


well as wood shop work 


# A Marshall for numb 
ears service 


Works, Bav Citv, Mich., now is con 


nected with the Chicag mnice ot this 


company as sales engineer. 
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Vacuum Pump Adapted . connected direct- 


ly to the crank and 


to the Foundry is mounted on ball 


; bearings both 
A rotary-piston type, dry vacuum pump, ie at 


which may be adapted to the handling 
of sand by the vacuum system in tound 


ends The _ single- 
piece, connecting 


; rods -ontain ball 
ries, recently has been introduced by . 


the Chicago Pneumatic Tool Co. New ‘*SS> “" 
York. As shown in the accompanying 
illustration, the pump has two main 
moving members consisting of a rotor 
or piston and case, which revolve at 


-.4.° and DOT ar O] 
the angular velocity one within the alt 
P to ntinuous lub 
‘ther about the same _ shaft. = “gn : 
, . cation potn i tne 
The rotor is given a rolling motion _ 
rank amber and 


as it describes an eccentric at each rev 


« 


; ' ; : ;, in the forward quill 
lution since it is smaller in circumference , m 
o 1oOusiIng. Four types 
than the case and is set off center to . a 1 1 i 

: = f throttle handles 
the axis of the casé This movement 











are furnished, 





maintains at all times a cresce:t shaped ; ; ; 

Sa ; _ namely an enclos 
displacement of fixed capacity. The dis- ~ a SHENOSES VACUUM PUMP MAY BE USED IN THE FOUNDRY FOR 
type with outside HANDLING SAND 


placement is divided -by a brass rotor 
or inside throttle 


vane into intake and exhaust spaces ' cas 
. : ‘vers, g straight hand vith snap 
which change from zero to maximum ‘*Y® . oo ree oY i Transport Compressor 
, throttle lever and a= straight handle 
volume throughout each pumping revolu . s 
with a twist throttle sleeve. The body 1 About the Plant 


tion. 


it at the center which permits the re 4 small portable air compressor of 
All working parts, ball bearings and z ; = i. 
. : moval of the entire crank assembly with- modern design has been develope 
bronze bushings with the exception oft : aa Mig : ; 
ut. disconnecting pistons or valves from the Ingersoll-Rand Co., New York. Thi 


the drive shaft ball bearings which turn 





compressed grease are lubricated by 
forced feed system Short overall 
limensions allow the installation of this 


» in limited space where it may 





] 
driven by an electric motor or from 


line shaft. 





Introduces a _ Portable 
Pneumatic Grinder 


The Cleveland Pneumatic Tool Co., 











veland, has designed a new, portable, 





yperated grinder. The machine weighs 


PORTABLE AIR, OPERATED GRINDER WEIGHS 12 POUNDS 


2 pounds An air motor drives a 6- 
emery wheel at 4600 revolutions per the crank. The piston cups are screwed compressor has a piston displacement 
nute The accompanying illustration to the piston sockets and each is reen- of 60 cubic feet per minute and is 
ws a section of the machine. <An_ forced by a lock nut at the base of each built along the lines of the larger port- 
extension covered by a housing is cup. The connecting rods are attached ables manufactured by this company 
as the forward handl [he arbor te piston sockets by a floating wrist pin. Many of the features of the larger units 
re retained, such as duplex, vertical 





ompressor, direct connected to a_ four- 
linder, four-cycle, tractor type gas 
line engine; enclosed construction, circu 


lati water cooling sy n 


Je 


nd compressor with sectionalized rain 





fan and pump; compressor regulat 

nd engine control for reducing eed 
luring unloading period ind one p 

t iron frame. sheet teel roof and 
ren ovable sick di ors 

The compressor may be furnished 

variety of mountings namel 

heels and axles, wo len rtillervy wl 
with solid rubber tires and _ steel 

: a Ford truck, and on_ skid for 
mounting in a car or truck rl} unit 


equipped with steel wheels is shown 





the accompanying illustration. This com 





anon pressor also is available with electri 


ORTABLE AIR COMPRESSOR HAS A CAPACITY OF 66 CUBIC FEET PER MINUTI motor drive 












Equipment Buying Slackens 


General Decline Noted in Volume of Business as Users Wait for Im- 





provement in Trade Conditions—Inquiries Fall Off 








LIGHT but steady increases in the volume of 

foundry equipment business noted since the 

first of the year, at present seem to be halted. 
Only scattered sales have been made during the 
past two weeks, and at the same time inquiries are 
However, makers of 
equipment are not discouraged over the 
The W. W. Sly Mfg. Co., Cleveland, has sold sand 
installations to 
the 


The Sly company also 


reported to have fallen off. 
outlook. 


blast equipment and dust arrester 
Brass Co., Mansfield, O., 
Furnace Co., Elyria, O. 
sold sand blast equipment to the Commercial Steel 
Co., Marion, O. The Corp., 
Hagerstown, Md., sold tumbling mill equip- 
ment to the Superior Gas Engine Co., Springfield, 
()., and the National Malleable & Steel Castings 
Co., Toledo, O., the latter company purchasing 28 
mills. ‘The Foundries, Chattanooga, 


Tenn., has purchased a 3-ton electric furnace from 


the Ohio and Fox 


Casting Pangborn 


has 


Ross-Meehan 


the Pittsburgh Electric Furnace Corp., Pittsburgh. 
The Mayor Fuel Saving Furnace Co., Cleveland, 
has installed equipment at Fulton Foundry & Ma- 
chine Co., Cleveland, two units at the new foundry 
of the Bowler Foundry Co., Cleveland, 
the plant of the Farrel Foundry & Machine Co., 
Ansonia, Conn., one at the Framingham Foundries, 
framingham, Mass., each at the 
the Eastern Steel Casting Co., Newark, 


one at 


Ine.., and one 


plant of 


N. J., and the Adamson Machine Co., Akroh, O. 
The H. K. Ferguson Co., Cleveland, is preparing 
plans for the foundry of the Continental Gin 
Co., Birmingham, Ala., the equipment for which 


not The Fairfax Iron & 


Steel Co., Kansas City, Kan., is in the market for 


has been purchased. 


one 3-ton electric melting furnace 


Little Improvement in East 


"TR ADING in the eastern foundry equipment field is 

showing little improvement | the opinion of some 
sellers, business is the slowest so far this vear. New 
foundry projects are virtually nil, hile extensions are 
noted in only a few cases. As a result, few sizable lists 
ire active and the scattered buying is largely for replace 
ment purposes. However, one seller oO! late | noted 


an improvement in demand for sand cutters and dust ar 


rester attributing it in part to the great] curtailed yp 
erations at many of the foundries, which affords an op 
portunity for the operators to make necessary changes 
and alterations. A leading crane award in the eastern 


foundry field involves six 3-ton handpower cranes for the 


Putnam Foundry & Machine Co., Putnam, Conn. This 
business went to the Whiting Corp., Harvey, Ill. An 
other crane award calls for a revolving gantrv crane, 
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equipped with a 34-cubic yard bucket, for the Columbia 
Machine Works & Malleable Iron Co., Brooklyn, this 
business being reported as going to Edgar E. Brosius 
Pittsburgh. The Pangborn Corp., Hagerstown, Md., has 
sold sand blast and dust arrester equipment to the New 
York Central Railroad Co., New York, and the Bierman 
Everett Foundry Co., Irvington, N. J. Demand for flasks 


and other supplies is being maintained at a fair rate. Prices 
on virtually all lines of foundry equipment are unchanged 
found in 


One notable exception, howevér, is to be cranes 


and other conveying machinery, the sharp competition 
in this field bringing out substantial concessions. Prices 
on cranes are now generally conceded to be the lowest in 
several months. With little pending in the way of new 
projects and the general business situation apparently 
promising little improvement until at least after the po- 
litical convention, foundry equipmerit sellers expect t 
see little material change over the next several weeks 


Practically all sellers, however, are looking forward to a 


fairly brisk demand this fall. 


Buying Continues Slack 


RESENT equipment in foundries in the Pittsburg 
area is not fully engaged except in a few instances, and 
for the most part foundry operators find it unnecessary 
to augment their layouts. Small supplies are bought as 


needed, such as are flasks, riddles and kindred equipment 
the buying of larger machinery will probably be d 
Only a 


but 
ferred until the foundries become more active. 
orders for molding machines have been placed in the last 
a comparatively small number of inquiries 
One the 


Lawrence Obecni 


two weeks, and 
acting 


Dum 


builders here. comes from 
commercial attache, H. 
Prague, Czecho-Slovakia, which calls for molding machines 


Prague. A 


are before 


Groves, 


equipment for an iron foundry at 


making 


and other 


f railroad car and locomotive cast 


w foundries 


ings likewise have inquiries pending. Sand blast rooms wit! 
dust arrester equipment has been sold to the Kensingto1 
Buffalo, by the W. W. Sly Mfg. Co., Clev 
sold tilted blast mills 
the malleable 
York, Pa., and tumbling 
Electric Co., Erie, P 
small and 
New York state reformator 
Valveless Engine Co., Fran! 


foundry, 


Davis Corp., 
land. The latter 
the positive 

the American 
mill equipment to 


A local 


1 
} 


company also 


type to foundry o 


Inc., 


General 


pressure 
Chain Co., 
the 
sold a 
he foundry at the 

Elmira, N. Y. The Franklin 
lin, Pa., will rebuild its 


some 


dealer has cupola core ove! 


t 
necessitating the pu 
This 
Standard 


purchase 


equipment. foundry 
The 
will 
addition at 
been let, as we ! 


will $45,001 


order 


chase of replacement 
badly damaged by fire recently Sanit 
Mfg. Co., Pittsburgh, 

ble equipment for its new foundry 
the 


addition at 


probably consid 

Louisvill! 
general contract has 
Tiffan, O 
The 
Westinghouse E 
That 
span and one 15-ton 
Alliance Machine Co., 

with 80-foot span went to 


Works, Wickliffe, O 


Ky., for which 


which cost 


s for its 
placed I 


“« Mig { 


bought thr 


ncluding equipment largest crane 


t lectric 


cently is that of the 
Pa., plant. 


56 for t 


for its Sharon, company 


15-ton 


/2-toot 


crane wit 
Alliance, O 


+} 


cranes with 


span from the 


a 30-ton crane 


Its order for 
Cleveland 


Crane & Engineering 
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June 


Alliance, 4 & received 
SU foot 


West- 


for five hoists and 


vhile the Morgan Engineering Co., 


50-ton cranes with 
crane inquiry is that of the 
Wilmerding, Pa., 


the award of the 75-ton and the 
pan. The 


nghouse Airbrake Co., 


largest 


five cranes, 3 to 5-ton capacity. This latter order prob- 
bly will be placed within the next week. The Dilts 
Machine Works, Fulton, N. Y., purchased a 2-ton single 


with 22-foot span from the Shepard 


Montour Falls, N. J 


beam Electric 


rane & 


crane 
Hoist Co., 


Little Business in New England 


EMAND for foundry 
} flat. 
first of 


New 


dropped 


equipment throughout 


England is has 


ff slightly 


Foundry production 
the month and this ha 


market. 


since the s spread 


new note of caution throughout the Inquiry 


' gee : 
me weeks ago pointed to fair buying of labor-saving 


quipment, but now even this hope has disappeared. Some 


encouragement is found in reports from foundry supply 


mpanies who recently have experienced an exceptional 


olume of business. A manufacturer of flasks is operat 
g at capacity and is unable to keep up with orders. Sev 


il New 


ns and alterations 


England foundries are going ahead with 


and considerable equipment will 


quired in this connection. Current sales, however, are 
most negligible. The Saco-Lowell Shops, Biddeford, 
Me., bought two 5-ton cranes. The Royer Foundry & 
Machine Co., Wilkes-Barre, Pa., has sold a sand separa- 
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user in this district Che 


Co, Rocky Hill, Conn, has purchased tumbling mill equi 
ment from the W. W. Sly Mfg. Co., Cleveland 


or 0a 


Inquiries Light in West 


HICAGO district manufacturers of foundry equipment 
continue to note a decline in inquiries. Greater r 
sistance is being met in closing inquiries already out. I: 
general, foundrymen are deferring buying until business 


improves. Pig iron sellers in the Chicago district look 
for increased buying of iron from now on, and this n 
be the forerunner of general improvement. Sand xers 
made by the National Engineering Co., Chicago, have 
been placed recently in the foundries of the Bucyrus ( 


Wis., J ] ase Chi | nie M ichine 


South Milwaukee, 

Works, Racine, Wis., and the Valley Mold & Iro Corp 
Sharpsburg, Pa. The W. W. Sly Mfg. Co., Cleveland 
has sold a tilted blast mill of the Positiy pressure type 
to the Maytag Co., Newton, Ia. Sand blast e« ! t has 
been purchased by the Doran Brass Foundry Co., Ss 
attle, the West Michigan Steel Casting Co., Muskegon 
Mich., and the Michigan Motor Casting Co., of the Buick 


Motor Co., Flint, Mich., from the Pangborn Corp 
Md. The Nevada Consolidated Copper 
} 


has purchased a 1!'2-ton electric furnace for meé 


erstown, 
Gill, Nev 
and stee] from the Pittsburgh Electric | 


ron 


Ings Lray 


nace Corp . Pittsburgh. 








What the Foundries Are Doin 


Activities of the Gray Iron, Malleable, Steel and Brass Shops 
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